CATHETER AND | NTRODUCER NEEDLE ASSEMBLY W TH SAFETY DEVI CE Techni cal

Field

The present invention relates to a catheter and introducer needl e assenbl vy,

and nmore specifically relates to a safety device for a catheter and

needl e assenmbly. Back Ground of the Invention |Intravascul ar

_ particularly intravenous (IV) catheters, are used for infusi ng
fluid, such as normal saline solution, various nedicanents and t ot al

nutrition, d AFQEFHRNNDINIRODUCERWEEDIROd from a patient .
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patient. Peripheral IV catheters tend to be relatively short, and typically
are on the order of about two inches or less in length. The most common
type of IV catheter is an over the needle peripheral IV catheter. As its
name implies, an over the needle catheters is mounted over an introducer
needle having a sharp distal tip. The catheter and the introducer needle
are assembled so that the distal tip of the introducer needle extends
beyond the distal tip of the catheter with the bevel of the needle facing up
away from the patient.

The catheter and introducer needle assembly is inserted at a shallow angle
through the patient’s skin into a peripheral blood vessel, i.e a smaller
blood vessel that is not connected directly 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 techmique, the
introducer needle is partially withdrawn into the catheter after the initial
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
verify proper placement of the assembly in the blood vessel, the clinician
confirms that there is flash back of blood in the needle and in a flashback
chamber located at the proximal end of the needle. The flashback
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After the assenbly is inserted into the bl ood vessel, it is inportant to
verify proper placement of the assenbly in the bl ood’ vessel. In order to
verify proper placenent of the assenbl y in the blood vessel, the clinician
confirms that there is flash back of blood in the needle and in a flashback
chanber located at the proximl end of the needle. The fl ashi)acﬁ chanber
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person to another person. Thus, contact with the body fluid of an AIDS

infected person must be avoided. As noted above, if an introducer necdle

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

contaminated sharps”, various needle safety devices have been

developed.

US6287278 discloses IV catheters including a spring clip for protecting

the user. However, the IV catheters do not have a shield or a shield

enclose the spring clip. Although the spring clip could prqtect the user



US6287278 discloses IV catheters including a spri ng clip for protecting the
user. However, the IV catheters do not have a shield or a shield enclose

t he spring clip. A though the spring clip could protect the user from
contacting the needle tip, it could not protect the user from contacti ng
the remant bl ood found on the needle tip, especi ally when there are sone
periphery dirofii cestdetmpdtion rtaedlmeigyl &, couldh nas puetedt| tehmsex fFomch.
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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 suitable in an
environment that requires accuracy and dependability.
US6749588 discloses a catheter and introducer needle assembly with a
needle shield. The needle shield has a spring clip provided in. After the
withdrawal of the introducer needle, the needle shield with the spring clip
will hold on the introducer needle tip and prevent the user from
contacting with the blood. However, such needle shield could not prevent
reuse after its use, i.e. after the withdrawal of the introducer needle, the
introducer needle could reinsert the catheter by pulling out of the spring
clip from the needle shield without it being broken.
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.
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Therefore, it is still needed to inprove the safety device for a catheter
and introducer needl e assenbly so as to overcome the above-nenti oned

di sadvantages. Summary of the Invention One obj ect of the present
invention is to provide a safety device for a catheter and i ntroducer
needl e assenbly which could not only protect the user from contacti ng the
needl e ti pSbutmatysef thednvemtjomeed| e sticks found on the tip once the
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and a distal end connected to the proximal end of the catheter; an

introducer needle assembly including: an introducer needle having .

a proximal end and a distal end and a longitudinally ’axis, and an

needle hub affixed to the proximal end of the introducer needle, said

introducer needle disposed in the catheter; and said safety device,

said safety device including:

a needle shield defining a longitudinally extending passage
with an opening along the longitudinal direction of the
longitudinally extending passage, the diameter of which is at
least slightly larger than the diameter of the main portion of
the introducer needle so as to allow the introducer needle to
pass through the extending passage, said needle shield
having at least one first latch and at least one second latch
formed thereon;



a spring clip having at |least one first catch, at |east one second catch
and a tab, said spring clip fitted into the needl e shield t hrough t he
openi ng, and the second catch of the spring clipis irreversibly engaged
the second latch of the needle shield, and said spring clip is adapted to
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pull ed out of the needle shield before and after the withdrawal of the
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past the spring clip, the spring clip is released by the introducer
needle and sprung open into the uncompressed mode, and after the
withdrawal of the introducer needle, the first catch of the spring clip
is irreversibly engaged to the first latch of the needle shield, and the
tab moves in front of the distal end of the introducer needle and
prevents the distal end of the introducer needle from moving out of
the shield distally after withdrawal of the introducer needle. The
engagement between the first catch and the first latch prevents the
spring clip from being recompressed after the withdrawal of the
introducer needle and the engagement between the second catch and
the second latch prevents the spring clip from being pulled out of the
needle shield before and after the withdrawal of the introducer
needle, and the restriction means restricts the distal end of the
introducer needle from moving out of the needle shield proximally
after the withdrawal of the introducer needle.



an introducer needl e assenbly including: an introducer needle having a
proxi mal end and a distal end and a | ongi tudinal ly axis, and an needl e hub
affixed to the proximal end of the introducer needl e, said introducer
needl e disposed in the catheter: and a safety device, including: a needle
shiel d defining a | ongitudinally extendi ng passage with an openi ng al ong
the longitudinal direction of the | ongi tudi nal | y ext endi ng passage, the
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i ntroducer saédarEoduerr nerdls dispeseditythe cathe rpﬁgfl the spring clip, the

spring clip is released by the introducer needl e and sSprung open into the
unconpr essed rTfpde, and after..the withdrawal of the introducer needle, the
first catch 8% eﬁl‘lé"?kﬁ%hﬁd@ldi“bgi s irreversibly engaged to the first |atch
of the needle shield, and the tab noves in front of the distal end of the
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thereon;

a spring clip having at least one first catch, at least one
second catch  and a tab, said spring clip fitted into the needle
shield through the opening, and the second catch of the spring
clip is irreversibly engaged the second latch of the needle
shield, said spring clip is adapted to flex between a
compressed mode prior to the withdrawal of the introducer
needle and an uncompressed mode after the withdrawal of the
introducer needle in a plane substantially perpendicular to
the longitudinal axis of the introducer needle; and



The present and further advantages of the invention will be apparent after
reading the followi ng description with reference to the foll owi ng draw ngs
whi ch illustrate the preferred embodi nents of the present invention. Brief
Description of the Drawi ngs The present invention will be described with
referenpe to the acconpanying drawings in which the preferred enbodi ments
of the invention are illustrated. FIG 1 shows the conpl ete product of the

catheter and intr - nee S LE Rt S i cl osed
wthin, Fig 2 i ? %%Q%E%f%}ge e\%ngwﬁg?bt%séﬂ%g{iﬁe{ﬂg? gfnsﬁél?/nét;%dﬁice:et?eneedl e
assenbl y showed introdiigen needle from moving out of the needle shield after

the withdrawal of the introducer needle.

Wherein, the spring clip is abutted in the compressed mode by the
introducer needle passing through the extending passage and the
second catch of the spring clip is irreversibly engaged to the second
latch prior to the withdrawal of the introducer needle. Upon
withdrawal of the introducer needle, the introducer needle moves
past the spring clip, the spring clip is released by the introducer
needle and sprung open into the uncompressed mode, and after the
withdrawal of the introducer needle, the first catch of the spring clip
is irreversibly engaged to the first latch of the needle shield, and the
tab moves in front of the distal end of the introducer needle and
prevents the distal end of the introducer needle from moving out of
the shield distally after withdrawal of the introducer needle. The
engagement between the first catch and the first latch prevents the
spring clip from being recompressed' after the withdrawal of the
introducer needle and the engagement between the second catch and
the second latch prevents the spring clip from being pulled out of the
needle shield before and after the withdrawal of the introducer
needle, and the restriction means restricts the distal end of the
introducer needle from moving out of the needle shield proximally
after the withdrawal of the introducer needle.

The present and further advantages of the invention will be apparent
after reading the following description with reference to the
following drawings which illustrate the preferred embodiments of
the present invention.

Brief Description of the Drawings

The present invention will be described with reference to the



Fig 3 shows the spring clip of the first embodiment in | arge scale; Fig 4
Is a partial view of the catheter and introducer needl e assenbly of the
first enbodi ment, which shows the state prior to the spring clip
activation, and in this state, the spring clip folds back into conpressed
node and held in conpressed node by the introducer needle. Fi I's an
al ternat e pecarmpanyingwdrsfwings his é’fhlﬁhdthiﬁnpfﬁﬁﬁéérefﬁb@éll’éﬂ%s%grﬁﬁff/ of the

first enbodj Bty d’i‘@i'ﬁﬂst Qys the state prior to the spring clip
aptivation%‘%ﬁg 8 rs'a pgirlsp'ective vi ew whi ch shows the position of the
first catch of the spring clip in the needle shield prior to clip

o ONFIE 8 fold HE BAERAHRAcEBr Ae btboRARIindRducer Réedlbe fi rst

enbodi ment, “Wwhi ch™shows e prior to clip activation ; Fig 8is a
partial vi essesiblyheith shasafety @mceﬁnel@%wth%gdl e assenbly of ? he first
enbodi ment, which shows the state after clip activation. Fig. 9 is an
alternate view of catheter and introducer needle assenbly of the first
enbodi ment, which shows the state after clip activation.

Fig 2 is an exploded view of the catheter and introducer needle assembly
showed in Fig 1;

Fig 3 shows the spring clip of the first embodiment in large scale;

Fig 4 is a partial view of the catheter and introducer needle assembly of
the first embodiment, which shows the state prior to the spring clip
activation, and in this state, the spring clip folds back into compressed
mode and held in compressed mode by the introducer needle.

Fig 5 is an alternate partial view of catheter and introducer needle
assembly of the first embodiment, which shows the state prior to the

spring clip activation;

Fig 6 is a perspective view which shows the position of the first catch of
the spring clip in the needle shield prior to clip activation.

Fig 7 is an alternate view of the safety device of the first embodiment,
which shows the state prior to clip activation ;

Fig 8 is a partial view of the catheter and introducer needle assembly of
the first embodiment, which shows the state after clip activation.

Fig. 9 is an alternate view of catheter and introducer needle assembly of
the first embodiment, which shows the state after clip activation.

Fig. 10 is an alternate view of catheter and introducer needle assembly of



Fig. 10 is an alternate view of catheter and introducer needl e assenbl y of
the first enbodi ment, which shows the state after clip activation. Fi g. 11
I'S a perspective view, which shows position of the first catch of the
spring clip in the needle shield after activation. Fi 9. 12 is a section
view, which shows the state of the needle tip with respect to the spring
clip tab aftherfirscémbadingmt, Which s®wsthe statevafien clipiash vatiet.washer stops the
Introducer needle in aft direction novenent. Fi 9. 14 is a view which
clearly shoms_the second catch engages the |atch on the needle shield for
reuse prevefigl dn ipw pespsctive view, which shows position of the first catch of

the spring clip in the needle shield after activation.

Fig. 12 is a section view, which shows the state of the needle tip with
respect to the spring clip tab after activation.

Fig: 13 is a view in which the washer stops the introducer needle in aft
direction movement.

Fig. 14 is a view which clearly shows the second catch engages the latch
on the needle shield for reuse prevention purposes.

Fig. 15 is an exploded view which shows the second embodiment of the
safety device including a V shaped spring clip;

Fig. 16 shows the V shaped spring clip in the second embodiment;

Fig. 17 shows the state of the safety device of the second embodiment
after the clip activation;

Fig. 18 shows a washer which is used in the second embodiment.

Fig. 19 shows the third embodiment of the safety device which use a

“tether as ihe restriction means.

Preferred Embodiments of the Invention

As used herein, the term “proximal” and “distal” refer to a location on the
catheter and introducer needle assembly with respect to introducer needle
hub 34. The term “the fore direction” refers to the direction toward the
introducer needle tip, and the term “the aft direction” refers to the
direction away from the introducer needle tip.



Fig. 15 is an expl oded vi ew whi ch shows the second enbodi ment of the safety
device including a V shaped spring clip; Fig. 16 shows the V shaped spring
clip in the second enbodinent; Fig. 17 shows the state of the saf ety device
of_the_second enbodi ment after the clip activation; Fig. 18 shows a washer
which is used in the second enbodi ment. Fig. 19 shows the third enbodi ment
of the safety device which use a tether as the restriction means. Preferred

Embodi nment s, of . t he..l nv i b " [ 1eand
"distal" rj rlntvgégbﬁég'g{elsgﬂnb% ht‘u*ﬁ?ggc]’g%{hg?e %ﬁel{l% f%‘ uggs)r(lfﬁglélé?e assenbl y
Wi 1tt h res pee}]ement's i thoxldifforemeadbedimintsdn afiditions rhile Hus isreatigndact i on”
refers to the i t . -t | o frd j t term"the
aft direct rs%ﬂsﬁjchﬁ Fﬁbéﬁﬁh\gg{sgllnrlg@wrgﬁl a\/\g;[:/ érr or’n%rg %ﬁ??gﬁgggrﬁﬁeedl e tip.
drawings and herein described in detail, preferred embodiments of the
invention with the scope of the invention measured by the appended

claims.

Fig. 1-14 shows first embodiment of the present invention.

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

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 polytetrafiuoroethylene
(PTFE), polyurethane and the like. Preferably, catheter 21 is formed
from transparent material or at least translucent so as to observe the
flashback from an optional flashback notch 35 on the introducer
needle 31. 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 introducer needle 31 having
a sharp distal tip 32 defined by bevel and a proximal end connected
to needle hub 34. Near the sharp distal tip 32, the introducer needle
31 includes a discontinuous portion 33 , such as an enlarged
discontinuous portion in this embodiment . Introducer needle 31 is
preferably formed from stainless steel. Optionally, a flashback notch
35 may be provided on the introducer needle 31 so as to observe the

10



The invention is described herein using like reference nunbers for |ike
elements in the different enbodi ments. In addition, while this invention is
satisfied by enmbodi nents in nmany different fornms, there are shown in the
drawi ngs and herein described in detail, preferred embodi nents of the

i nvention with the scope of the invention measured by the appended cl ai ns.
Fig. 1-14 sfiastsbddkr blocehhmtherannubdr speecpbetyentn theyent surfacaofsthewn i n Fi g.

1 and 2, a .cath . andi nty,0d I i-t.h i f
the Tirst TBSingh: Agraleh L (HBE HROTARS: ARRRPL ot WD caicay glevi oe o
nun"e:rg: 1gbAlmmmdgtem@dd:@tm ¥4 amwenhtlydeoan antegrated dashbnskil o

asse y e ' h

21 that haccH PRI HIEL M€ BYAGE of RE RRKAbaBE B 1 2 hbapleuigs 33, cat het et
t heI pr oxi gals predemably dohmiedr from tsuisaatd typast of materinky thaitaretused21

i ncl ude, n f 10y - [ [ :

pol yt et r af m?o?égphgéteﬂr%&&a )ﬁ'pgf%?%ﬁhgﬁ‘felp%gg?:ﬂgﬁl@E_ghoggg?’elrsabl Y,

cat heter 2leitentednfinrte tneediparent 34mildd gathetent 21 elssovieraigl ucent so
.as to Obser%zreé(ﬁlgceyf‘_%%ggfslf »@ﬁ@ﬂ"a?%bxﬁB}écP”a' fl ashback notch 35 on the

i ntroducer T abl'e mat'errals for catheter hub 24 include, but
are not limted to, thernoplastic polyneric resins such as pol ycarbonat e,

pol ystyren : i

el udes 1 nlPOQTLEY NS G B sy neklls SEIAUO Gneed preRemm v 50,
and a proximakeeritplestineunded spoingsdlip ¢ Ohwhicdyls agunt I%Fﬁl&weaa al tip
o enle o iENE a0, AelbiPh FIE] 10esad 31 TiRRUhBLBMRIGY L isdRsdka Such as

an enl arged drscontindous portioninm this e I'ment, .. I'ntroducer needle 31
i's pref erabingo faoblwed veseeh andhthy wdeedicer necdt bisawithdrawal HeRbiis not ch 35

may be provigadePnnthfie’ SHibRAUEE Wit GHL EspingS @1ipS SO wANSREME ohhehe
introduce needle tip and protect the user against needle sticks, as shown
Fig. 8-10. The needle shield 40 defines a longitudinally extending
passage 42. Longitudinally extending passage 42 allows introducer
needle 31 to extend longitudinally through needle shield 40. The
diameter of extending passage 42 is at least slightly larger than the
diameter of the shaft portion of introducer needle 31. This allows the
shaft portion of introducer needle 31 to easily pass through the
extending passage 42. The extending passage 42 includes a distal
portion 44 which encompass the proximal end of the catheter hub 20
before the withdrawal of the introducer needle 31 and a proximal
portion 45 which encloses the distal portion of the introducer needle
31 after the withdrawal of the introducer needle 31. The safety
device also includes a restriction means 80, which will restrict the
needle tip from moving out of the needle shield 40 after the
withdrawal of the introducer needle 31.

As shown in Fig. 4 and 5, an opening 60 is provided on the needle
shield 40 along the longitudinal axis direction. The opening 60 is
communicated with the extending passage 42. The spring clip 50 is
fitted in the needle shield 40 through the opening 60. Prior to the

11



fl ashback bl ood in the annul ar space between the out surface of t he

i ntroducer needle 31 and the inner |lunen of the catheter 21. Alternatively,
needl e hub 34 can include an integrated flashback chanber to take the place
of the flashback notch 35. Needle hub 34 is preferably forrred fromthe sane

types of materials that are used to formcatheter hu f bly, a -

paddl e 36 ii\athdnalvmlr@f the sxiredaesr ﬂ@%ﬁﬁt:ﬁ ﬁﬁi@e%i?l‘én&?glpsgo fgiﬁi heter 21

I's over ey tor cggﬁﬁﬁf ?1%&3%#1 “@ﬁﬁbﬁ&%ﬁfﬁyﬁ%1Hﬁ@dﬁ@élehafedie\61ce i ncl udes
Ic er

a needl e s |s pre Iastic a ing clip 50
which is am)mlme conipresied maede.cardia|thivpasesd %Wg ﬁiﬁlnsg) “Z‘ﬁpbt and 5.

Once th I d7y.od
need o 31 [t OpE P oL the RRRCOE AT it e%é? Me;%%gf(ﬁ‘f}?f?%“‘i?mt *Che. spri ng

clip 50 wi Aftemthe @nthdr@WEHt@fb thecintredunes negdla i, fheispeing ﬁ r agai nst
needle sti 9@ B/gth@ lﬂﬁodﬁl@@r ﬁ@@&leesqhaﬁaqné%dmctm@ 2
I ng

| ongi tudi nal Ty ex]{ ssage . %ﬂb exten gsage 42
all ows int undonmreﬁ@@bll m@le t(@eéxlFé%d 8I‘b&h| t PHaI vy OfF e@ le shield

40. The di ang g{l?ﬁﬁ lfa{?a??dgpgnﬁ%gagssﬁ%hess ngeaﬁp S0 dtm lthe ger t han

the dianmeter o portion o ntro ? needl e, 31. Tls?llowsthe
vl

shaft port vothdfavwalt o fotheciatradae: r@eg Q% cHW a%‘é@etthpé{}ﬁﬁemﬁ 8t ext endi ng
passage 42,cfje s§¥ﬁ1gg§1qg$90ﬂ§ﬁﬁa?e ﬁ?@é%@%o@e%&hélumrﬁpmséd whi ch

enconpass the ter hub .20, befq g&(j W. t hdr awal of
t he mtrodm@de n@édWélbheah@:feﬁl’%]r @i nﬁlppGPJElV%'HOQS Wnti:‘ﬁ PYLLE t he

di st al por%b%egﬁe) the introducer needle 31 after the withdrawal of the

I nt roducer nee 31. The safety device also includes a restriction neans
80, which will restrict the needle tip fromnoving out of the needl e shield

40 af ter ”S? Y}%%Qﬂg@w o‘ffthfehgréééh't qgveﬁfloﬁeﬁﬁﬂl@dé’slat Asasthowe firstFig. 4 and
i

5, ded el d 4 t udi nal
2 5_di roctoatoh S2hat byashong ss6ond fan: ah et e bRk OAE A Ol o e

42. The spr, 'ﬁ% 53 'f‘@rrﬁ@d'tﬁefddiled Tﬁetﬂ‘r@t Bﬁ&ﬁlﬁ ahilehd sé@oncﬂlrcatcthS he openi ng
60. Prior tothe wt

50 wil | foladelﬁﬂa@t%dé@nlﬁcgg’g@d% @éﬂfﬁ‘r b@n E{%@ﬁﬁd‘@%h k‘é‘o ﬁﬁ?ﬁf@ﬂéQ? ﬁ!e:a& e

31in fjhe ?ﬁ%ﬁmcfe%ﬁ% TRdencddld hicldi 40 cfasereuste pspramipre lafersolipi | | be at
one side o

he t.h er, n e 31 d7

After the iCEN@HaNa 1S thlﬁcaﬁhgﬁﬁgaﬁaﬁ feEea éet ﬁiagbrg%ﬁafm?m?ﬁ 50 vi 1|
be rel easefbrplﬁaﬂﬁ@el‘ AuboRUGRhenepdig SlipadBi 1mnethbacm«npnesaedrmo ressed
the spr i ng REPHISOlBARRAINE 1%3653%559& viled R PRVEESIAREHY fodheoy e, past
wi || haC“ vV ah8vehrenaneiendisedl dllifect'gm lalf’fg:rodhpg aﬁﬁvﬁtllom hese omidt besed rmﬁe
to the unco e, e referred as "clip activation" in the
f ol | owi ng éi;r%ﬁé‘i’f’ m%({?ﬂdnc}hﬁéj gl@vg]ngt he present i nvgntl on includes at
| east one first catch 52, at |east one second catch 55, at Ieast one third
oo B o0fhe R aLSIaR B A Bl Eht 33 8lth, A B R o
Sttt Bﬁv‘”m%m .‘tﬁ‘é‘ﬁ?gﬁ?ﬁ"’?@mmp ot e o oo B0 €08l b mfem}?wﬁ med bn
cat het er hulEf3 24 edoBHE & 5pp1%§9(? f&gtde'%'hg%@gl%% gghggcaoé%grl or to clip
gl(:ts{ ;?t :jf)?e(cizl;g?gﬁ?ﬁm@?lei% aﬁq&éh%i;ﬁgﬁ I%}?efga %Eﬁl@(pggargﬁegnl ge: Qﬁ

the fol 3% spt iHY 8 ?tt X di rent $ho
IF.ng 3, altdiv@ﬁlgé) the:b’uf}mpmgmnmgrafkhambslommuémaﬂ gl pf pntgelgeﬁn dwn o
referably be d n I t I
50 is di s%o@%ﬁpg R s e Pl S ity E@ﬁ%‘ﬁ%‘“ﬁhf@émg%?g@s%”?Eéh”?hit'f’ he
?EGXVOf ht he{)l\(eill&tﬂﬁl m}mh orsiSleis tadapmcbﬁehmgtlfeo Téﬁ@ls‘f%'ée Iteg ;Iefl gllng
e V shape, wi e
P g @C@Baféxis of ffird@ngr A8 1 ing clithe@ORESH. T

when spring onpresse I's orientation,
spring cli pnfflioms 1ﬁcﬁphgdafahﬂsﬁmrilpmhtpmd@ds@tib rappeadoSeTaGai Wal axi s of
introducer needle 31 during clip activation. This notion is al ong a defined

path provided by a ranped surface in
12



needl e shield 40. O course, spring clip 50 could be disposed in needle
shield 40 such that the apex is oriented in other positions on a circle
concentric to the longitudinal axis of introducer needle 31. Al that is
required is that spring clip 50 be adapted for notion transverse to the
| ongi tudinal axis of introducer needle 31. The apex of the V shape
facilitat eSnéé’(Hefé.lﬁéld@l(Df(Kpﬁd>LEIer|spD1r@0cllﬁ 80dcéuladmbe dizposed sied

condi tion ddi t he ntheformof a
oG b ngetedia Shigl® a0 sich TBE tRianeicis e TR B MR ARl TSt ohane. of
the spring @kéle diﬁldemhude&ha 10hg11ud[r[ﬁ1%;1S\Amthtrex1Ueadﬂeg@le]ree’j BIAYl parall el
to the | on di nal aX| nt r oducer (ﬁ/ﬁe ers re formed on
t he opposi 19%1 ntfs rgﬂqrﬁ dFl Jﬂwz}ir PERE |9 a 1(951 of the
two finger Straﬁsﬁtbéttarthedbh 1tpd[r[££lrai419ldfantrbdmbenleedtﬂ Blld'll“halapmm s of the

i ntroducer n cat n f 1 e and
the third %l]tgﬁH3 Sfl:il%pef g?‘??&el&atgﬁ%gﬁﬁ%ilﬂgro o‘ofp? % SQCES aqrbﬁﬁ{%lg%present
enbodi nent , céthgrédsedt caradicion5 2n criditiohptla apeasif thaeV cbhnpatcomid her b

pr oj ect ed frot?}gnfe flggTelr 10 rd t he needl e shield 40. The first latch 47
coul d be a ¢ ¥'6Fred on the needle shield 40, as better
shown in Fig 14. Afinger 56 is formed on the free end of the other |eg
defining the V shape of spring clip 50 by folding toward the outside of the
V shape. The second catch 55 is formed on the finger 56. As shown in Fig 3,
the second knthis Bmbualifiterite aate béathe bops defining dheb¥r hapthed thee spring

S0 b olot apridEcclP SUTIARALS £ ol 3k RbRPEk s Thchelil! TOET €0
bar b \If]\ll | ; n:aﬂghgedhe ﬂengﬂ:udmhllelacus Imffsntmdaseltjaeedle Bt. Tmﬁng@mhl ghr: ?]
own

orip 50 eoutd T ot ABEGsE cndiiof P S add 54 [PrfEt He SPTING
%AIO'; renrsga'ltol v?dnyen‘talhmnse@lgﬂm&eMOCﬁngérschBdEﬂanbﬁﬂyr paes Subn(eilﬂ ’Id@ LI ?ggtehat
t he seco%d @’Eg&ﬁﬂiéé &{lésae%gﬁ h{& ggé\égt %E%‘iﬁ?ﬂ AFllﬁSgh%{tCQ 72! so t hat

t he engagenforment onh‘ma ob thel fmmaran third egich b p 1scform@dqcmeth€g pul | ed
out fromt h(gthsréggﬁgﬁl g‘xezg}%é}ggﬁnQEEe%rés@ﬁF% i Mf ttHetﬂ"l‘;st%%tté}?@Z of first

catch 52 an ser co not reéset rlng clip 50
after the ceoyldabe ateassons deisat ortbaskipigjasite mt@@r 1‘18%'3 ow#&l r euse of

the spring gld Reile!dHield400q e irR9aeL49 cd1E RS aeddibit b aPfepuant ed.
formed on the needle shield 40, as better shown in Fig 14.

A finger 56 is formed on the free end of the other leg defining the V
shape of spring clip 50 by folding toward the outside of the V shape.
The second catch 55 is formed on the finger 56. As shown in Fig 3,
the second catch 55 could be at least one detent or barb. When the
spring clip 50 is fitted in the needle shield 40, the finger 56 will be
inserted to a slot 49 (see Fig 7) formed on the needle shield 40, and
the detent or barb will be engaged the second latch such as detent or
recess (which is not shown) formed on the inner wall of the slot 49,
in such a way, spring clip 50 could not be pulled out of the slot 49
once it is inserted. Alternatively, the second catch 55 could be other
designs such as flange formed by folding the free end of the finger
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As mentioned above, in the first enbodi ment, the third catch 51 is a finger
fornmed on clip arm 54 which extends general Iy parallel to the |ongitudinal
axis of introducer needle 31. The third latch 25 coul d be one of flange,
thread, notch, detent or the like formed on the cat heter hub 24. Although
the use of third catch 51 and the third latch 25 is pr ef iﬂrated because it
coul d provide Adbtidtirequirediarthatith hé&@@éﬁ@@%ﬁ ga(BOkhi el d 40

€
and the cathete ub t i 5 ' 5 are not
necessary. S¥ Wﬂéﬁmc{lﬂéﬁpet@%ﬁ%&gggeﬁw‘g%t i o%%%égeer?\?gtetdq ﬁ%%gggplf@shi el d 40
and cat het Erexl‘mh @ springnelipdSt drom being gulkest @éltvlgomw theyresdleasier to
over cone than,w o ' engagenment. However, in certain situations,
this frict ﬁﬁ’rﬂ&nqﬁﬁ?@ ﬁﬁglﬁgﬁsuffi cient. Tab 53 is provided for preventi ng
the needl e novenent in the fore direction after clj p activation. These will
be described in detail in the foll ow ng. Alternatively, the tab 53 coul d
include a hole (not shown), however, the dianeter of he _hol e shoul d be

| arger t haiDud1¢o thenactharis offfirstecatel ridiandr servead sateh H8: BGMSEEr t han an

enl arged di sconti nuou rtion 33: t ' : ; ‘ter the
clip gct i Vgppgcﬂpog ﬁgsﬁe@%l %ﬂlﬁﬂ%%ggﬁﬁg :lﬂﬁ%ﬂeﬁé tegﬁ ?ﬁgl\{]ﬁgﬁﬁ ,wﬁgibu\féﬁ, t he
enl arged dibebonbiokenstheoeforentigsreniselofibestpspisalipyotstiednigBIcer 4 4
shows a state pf the : LAtdpducer needl e assenbly rior to the
clip acti vﬁ’telef}ﬁ3 S‘Fﬁi%é&;egﬁ'ir’%lsgf’}%’b@g‘fl nthis state, the spri gg clip 50
folds back into the conpressing node and is disposed in the ext endi ng
passage 42 pf the. d i 4 ; ' ispring cli
50 is held %Wﬂﬁl@g‘%o%‘gg‘zg’dﬂng‘aeeﬁ&t%ﬁgauﬂh@?%%g?hﬁ?eg%h??1Tﬁe digst al|
end of the fusgdrefoemedubn Z4ip ermandivihich axtonds saneral deélfaiie éertbfvon 44 of
t he ext endiyn f: el ViveFl Zhovaldbeal t ernat e
vi ew of théoggﬁﬁéﬁ%’?i‘%{?@? g l?ﬁgangﬁﬂgﬁlﬁcj gig?]égglrgggwg in | é b 50. The
spring cli prEdof ﬂangedthrﬁadhnomp{éé@ﬁé@r dlék%goﬁfﬂ% l‘)r\'f&kﬁ’o‘g?éé? eEeedl e 31.
The third 574 1i i i 1 I ded
e thir ﬁg{bg%hh@l't@%&gg?g@gxs%ﬁtﬁlg edtdA5¢ kb tise ehirdslagclf D&rige provi de |

on the cat ) more clearly shows ghe.&aﬁimtion of the third
catch 51 prpreferred theeause pt gould groyile pasitivesmechgpical [FD2agEMER 4t ch 51

ects | | ' f ' el dchnd
Phe thicd %q%@@gﬂéﬁi%%@%hﬁélﬁ% 4n@fthehatestte habnes plhesthiel éachnd engages

. roxi mal end of cat het er“ﬂglg) ‘éf SO asthto actively
prevent theShewul dhenhthdrd latch romm afies DOl GRSRESFIIm QL RSBy WSp 24, Fi g
7 is an al t&%ﬁ%ﬁl%tﬁf?f&@iﬁe@%@ﬁ%etﬁ%(ﬁé gheeldr4d®andocatheterdail 24t i on. The
e

spring clip™309’s n congﬂ;esse '&?de by the.i n%roduc'er netﬁgbesl. The
third cat chisdimitedpiofidetional feree: which May Bg.535i6H, Qli’v\ﬁﬁ?_%rﬁee onpass the
catheter hubi4mechanical engagement. However, in certain situations, this

frictional force may be sufficient.

Tab 53 is provided for preventing the needle movement in the fore
direction after clip activation. These will be described in detail in the
following. Alternatively, the tab 53 could include a hole (not shown),
however, the diameter of the hole should be larger than the main
shaft of the introducer needle 31 but smaller than an enlarged
discontinuous portion 33 of the introducer needie 31. After the clip
activation, the needle tip could insert to the hole, however, the
enlarged discontinuous portion 33 will be stopped by said hole.

Fig. 4 shows a state of the catheter and introducer needle assembly
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Fig 8 9, and 10 shows the state after clip activation of the spring clip

50. Once the catheter 21 is inserted into a bl ood vessel, the clinician

Wi ll wthdraw the introducer needle 31 fromthe catheter 21. Wth the

W t hdrawal novenent of the introducer needle 31 fromthe cat het er 21, the

spring clip 50 in the conpressed myde will be rel eased hy the introducer

needl e 31 girier te tbendiplastiviapioss of Haei sriRg) A _ﬁ‘e?ﬂl @713_15'[?%\;8?5% past

the spring il efip ﬁf‘?olﬂ@%a%fl@frﬁg thBSohRp 1RSI irfodR0utdid Uixpogean from t he
ot an node.

conpressed .unconpr esse pon the. spr clig 50 springing
open, the tihi the extendisg passage flopitthe peedle ﬁ) i%ﬂ%hf’m#@b tget 0 a
second posit.| C rdy.; Ef sEi in tHe t8irpreednghgdesbi/i on, the
third cat Ch&ﬁﬁg%@.noﬁ@é‘ﬁg}@?@n?@ is fldlin tfe Birﬁz_r hg ext endi ng

th t t 44 of
passage 42,thenatradicedi zeadjaghl ¢ Wbegﬂisﬁfﬁ ¢1|é£§d??fl ﬁgforﬁﬁ’ldh%g?% rz‘aulﬁ 24. In
L Shoase: dledsaded wiithAA0dRe fofidely 6P\Be idktéiding! pastigect i on and

in the sane”axi s as the introducer needle 31. Ri ding on the sane

spring- operdZiof tmneedls gaelst 40he spring clip 50 will nove from a posi ti on
which is not close a hole 46 on the proximal portion of the extending
passage 42 to a position which close the hole 46, and the needle retracts
into the proximal portion of the extending passage 42(see Fig 8, 10 and

12). As sugy, 53y Wb Bl GYRPhatel Vi BEtRueAE preadicetilchp ertivariong i n the
fore dlrectlgn ang_ elng able to rejnsert t.o.th .ca@@ﬁ er. Meantine, a
restricti oroidenspgogi eliprdli Hhe Slpélrlfge§[19i é‘? 1§ ﬁ%ﬁlgdpr EYMPREREe 31 from
movi ng out abhdbhs, ARCHifodiie! et 3t GMhecthiinl asichval ivengdged bh s

enbodi ment, the restriction neans 80 caul d be.a her \havi,ngan .openi ng
therein wi tthizd atehebesuch agat Vlgeaplé‘é‘ﬂ%?aéw theecat ﬁi'é'tké‘?b iFa i Onai n

portion of e e sHERAl theSoditibnUihleahirdedtchltd piomtochealipthe
enl arged di scont| nudus ﬁ,Ol‘th 3. Thﬁev\%zgeﬁ coul.d be. Iat%%d lné‘lo a cavity
provi ded inaqtﬁéﬂtmlbxﬂ}ré 15y tate.o MG ANITdeCalclap L BIQEFE UHo the, distele

i _ni[ Iroducer lﬁ@ﬁgjﬂpﬁl@g@}?%&t@ﬁm@pmg@mm&eﬁ ag? thees teird 1atoh vvasgler 80
W stop the enlarged di sconti nio orti,0 of .the.inkraq needl e
31. As suchZd hkths Ef%?ﬂ@r??%@%a%ﬁﬁ TG g&u%%ﬁsﬁge%t]eveéﬁ R%lg??ﬁtr eside, be
encl osed angheoseells aHidid 401€raen Qs iveleing ftomrthé Tatietehubxdendi ng passage
42. Thus, any bl ood remant on the needle tip i's contained in the pr oxi mal

portion 45 of the extendi ng passage 42. The washer 80 could be the circular
shape (see Fig P)isanf shehthtbeviswewlitiapshdweethiei gtats) privheta edip renent i s

that the di aneter of.the openi th she I [ er than
the di anet efCYaiL W&?ns%ﬁé?gi‘gﬁ) go ilﬁg}eﬁd@egoﬁ‘%&é?@%%‘% )b;}rrgF er than
the di anet efnteddudes weddle Beld Thechind catohsS bas girofectad inwg the destab
activation, the first,catch 52 I r) on the spring clip 50
will engagep‘f’ﬂéorf (s h}%%c%pgggﬁﬁécﬁglg%@%%?%d 40 to prevent the
spring clip 50 from being reconpressed and thus the reuse coul d be
prevented. Though the engagenent of the first latch 47 and first catch 52,

it will prevent the spring clip 50 from resetting . to pre-actjvatjon
condi tion, Big8; Buandridvsinyws lihe stateafteasclighacitvationriod the spriagHwp 13, t he

her | 80! i s e ; : : '
passage 42 50 (PsBihE sAbeldial BPIbALA SoIPAmba s aid g gfd@;?ig}f{‘s' orfal |
enough to ahliddrawethmiifivodusiraneedit Bhefiom rtbauestheissedl e With #a@ bl ocki ng
an_enl o 9e BRI LM FOlnldit AHOESI R GRS If BRI RAS ol br ough. I

this way, t preven e I ntroducer, needle fromfurther

Wi t hdrawal By, thesprhe cdipopPiinghe w@rmmﬁasqu%ﬁ%%mb%[ﬁ‘jﬁ%s%& ith# 33 of

the introduger Ageq fedtlie 31 after the needle tip of the introducer needle 31
traverses past the spring clip 50, and therefore, the spring clip 50
springs open from the compressed mode to an uncompressed mode.

Upon the spring clip 50 springing open, the third catch 51 moves
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The enl arged di scontinuous portion 33, such as a bunmp, is positioned such
that the flashback notch 35(if have) and the needle tip should be encl osed
within the proximl portion 45 of the extendi ng passage 42 of the needle

shield 40 when the enlarged di sconti nuous portion 33 is restricted by the

washer 80. Also, the bunp is situated in front of t he not,ch 35 so that
there is néromdihet ifirst ipositien fOHWighe o ﬁeSW‘HEﬁWé@W‘WO@SOE " The bunp

could be a e@g%’%‘ &égﬁéf% g%”ééébdds?&gﬁg)ﬁt%He%rﬁft%tblﬁ'tﬂod@@§hoﬂeedle

however , r y Ccre or cri nz'{f
intr oducer pn@_ledt enB the distal pagtioar 44 \9f §§F 1BS|PﬁSS§8€h t he area

s 1l 1 one A HidBaBE ! HRIM:Rr e?cmgmrﬁeaﬂl%véﬂw@b 24,9 thiY ol hered [ 0t he

dlrectlons crlrrp aCt'?_B f%\ﬂi] %guf be call ed
"cri mped bn&pdle shﬂaldh%wcouidlzﬁrge y8mayie iy the et IWRﬂ B 8% of the

i ntroducer edl H‘Hﬁé?’ ARGM e3aSSRidNG 3 athd tgta@n@eedl e
shield 40 eFeased MOm cat heter hub (ﬁi{iﬁl nce the third catch
i

51 of the sprmggopdzm pecsion, sabt $2mfathed spring ¢lip % Q¥ ENGE ¢ he

cat het er hub Ikﬁéjtrra r softtheped by the
washer 80 i’PSﬁiﬁ’%mﬁ@% courogéatﬁ leé ﬂlgrdgfﬂg@ Ec?}‘ﬁ%%lep&i%d 0%3 ngns gt her
el

than the fiexstndingopissege 42 o acpesifios, which pserechels

enbodi nent t e ftﬁﬁg £ ertdimeli vieessape f| rst
catch 52 of? FF}L@%&Q@S @ &ngﬁr&i]lngﬂ egnmor ng d| ng the edge

:
of the find@(see\ F{)é{é]],gﬂ.gr@@filllﬂéd As Si-lﬁh{ t@'? s Pé%‘f%rﬁggtg a%’a (]9 WS "1 atch 47

shoul d be far g fd'&'@@tﬁ@;l@félﬁl Isdihp abld tati on woul d
prevent t h& gg?éjnﬁclfram %B?H%Lq elﬂ?l@rfroégo S res E thegus al.ong the

“circunfer elrelrrﬂertjllné@tﬂml Caf[]ﬁetﬁﬂdlMﬁ%tmlehe 80 i's

Lhat the n'ha:n &iﬂ bklatofrth uired is
t hat the dlki)arlliol’g%&% ?(1) ??%ﬁ% gf)e §H’§Bﬂué‘ér ﬁ@&ﬂ@ 3:1 gFO O g q

he washer 80 i.s |ar erthant shaft
portion of ndedlée nshiehd 4 ﬁﬁé’dl‘élﬁla@b‘fat%l i‘é l‘}P‘ﬁaﬁ LEHIG E‘
g' sconti Pu‘}%&rﬁﬁf&d (Ht?eé’f% 86{ Soul%p}aéf?wﬁasile?md\dngnih@(bpmlmng ctherehﬂ safety
evice o resent invention. I'n thi n r i on neans
80 is not aww/hwéramgteraslt@fthélarg@r th%%%ﬁ%’é? i% fi:iﬂ’&en'#%ﬁ J#ISEI astic.
The tether 805, eﬁ%eﬁ%%%ﬂﬁﬁall@ﬁ fipgitter dinesstee ofiube 24langddt he needl e
shiel d 40 prior to t

ft t d d
of the tet mSCMInEOQ%MBPB@%hgtWE%S %l&%ﬂ@ﬁ?%iﬁ%%ﬁﬂfh§n§%ﬁ‘hg&ot ﬁ,’Q? ggd
i's connect e& W'é?&i Qeth'ée fﬁ)ﬁnﬁil' bﬂw}i)ofﬁthbemeédie &hwh:tiﬂﬁv\aandft}nehe :

i ntroducer ‘nee I engt t et her 80 w r he needl e
tip from rrdwtlfﬂgi%?@f nsedi,d I§¥f? IZ%OPEPbUg 94 tbﬁ \ﬁﬁélﬁ%' teat us after
the wi thdrayglpgf SUhWIH%?ﬂﬁ@@rerﬂ edasbontlmmstm.aaemcft

k

di sconti nuous” porti on the intro eed 1 unne ot
shoul d be ninteduces lﬁf‘él ¢i3 5t Agnspclec Sjé;ﬁ{)‘oﬁ ﬁg?f? Ot‘tﬁ{ée Sﬁé 0 and. t he

enl ar ged d'ﬁéé&ﬂé' BHowll PRisid@Nbd Serdlotéd dmt bdouesd nneﬂieepEQXIéin@l used;

however, the ot her gns could be used tdpction
‘means coul dP®ELIhE 5?@ QH@%BPFW%‘??&Eﬁug’n%g?bzo%ascon%?%uous portion
33 of the ifM qliags figeill ectitaimedndn dic epioximed portiomn4dbupf atheecess on
the i ntroducer eedl e 31. this way, the separate spring plate will
engage the ¢ HRWPFEY Tt oducer needl e 31 when the recess of the
i ntroducer needle 31 noves past the separate spring plate duri ng the
Wi thdrawal of the introducer needle 31. In additi on, the restriction nmeans
80 also could sinply be a hole in extendi ng passage 42 of the Hg?dl e shield
40, and t heThenghslka8Bteuldfbes die clrolibari shapeafseerFignah ancanddigyed
di sconti nuou ortion 33 ro an the
shat ¢ por 1 SiaroHage (srpiggubeE Tk ARHHEaheRE R it he Rhmebosr tid

opening of the washer 80 is slightly larger than the diameter of the

main portion of introducer needle 31 but smaller than the diameter
of the enlarged discontinuous portion 33.
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After the wi thdrawal of the introducer needl e 31, the needle shield 40 will
reliably engage and hold on the distal portion of the introducer needle 31
since the restriction nmeans 80 such as washer, tether, or a separate spring
plate prevent the distal portion of the introducer needle 31 novi ng out of
the needl e shield 40, even though the rotation of introducer needl e 31
relative to the needl e shield happens during or after the withdrawal of the
i ntroducer needle. The present invention is described with reference to the
above enbodi ments as exanpl es, however the-enbodin?nts shoul d not be
under st ood Aéteradip activationo thedirge esteht 52 dpbsewrss fTom 36t} @00Eenot ed t hat
t he person ' [ | b L glhK ttpe

Sgﬁfg% @ﬂgeﬁp?\gﬁeﬁéasggegﬁﬁe%{@ﬁtcﬁwoH‘tﬁb,de‘éﬁlé olizld 40t

enbodi nent C ? 0pe 0 € present lnv%‘[ntl n,is only
measur ed bypreNenbgpensfring | liprel0 fromi heing regompressgdqand dbusdibes” cat het er

and i ntrodyegken&edli% R Thtougi il ‘éﬁgﬂgéﬁfen@réﬁﬂh@_tﬁﬂ{d%&h need| e
assenbly (1 conprising: _a catheter assenbl V. 201, |€§ l.udi n%. a. cat heter
(21) havi ngd apdgfipmﬁr@at d2amtawall prevent SPIrg R (ifﬂm}t; FSENG 1 £ uid

comuni cat i&?&séﬁ$m°ﬁ%bﬁﬁfﬁén’(@ tltﬁﬁ‘ejpm\éhf‘ﬂl@rﬁi@i mal end and a di stal

end connecté€ e proxi mal end catheter (21);an introducer needle
assenmbly (30) including: an introducer needle (31) havi ng a proxi mal end

and p 0 StahsCOWRGHARI NG, LB 13, Bié Svadikd 80, Wifidheadiing(8®) af fi xed
end o

to the proxinmal e I'ntroducer” needl.e (31), sgfgs t trodugfr needl e
(31) di _spos@@tm@iwlhén@mﬁaéﬁd?m(‘/ §0 1 S tYUNBZRASEGE PEENC PEFHLEs of ety
devi ce inclydbng102 THeCHa8hs RO ths 4 Aoleeihichnia snhngidusti rakllywext endi ng
passage (4211 W th_ an openl ng 0).along the

| i.t.udj nal, .d ti f th
| ongi t udi nal eyuem'tfca’n@is%gafba@%& & Um,uqqenﬁﬁg%g{ E bg?vaéqucgslag{] Ioeast °
slightly '?‘érﬂ%{r%éucggprﬁ@ﬁ 3{3‘ ShMientASdiideg derdloduceonnpastieg (Blugn as to

all ow the intro; eedl e (31) to, pass through the extendjn assage
(42), said Wedasevay; gll‘%l"( rh@i"ﬁ’épﬁfe‘f’ St?'xeoﬁgrqcﬁ}%qr medqdéﬁgf( B and at
| east one sgaand Latidtaival M thé eiote stoppinpr thlgeﬁldrgedﬁﬁkccbm;hmﬁt | east
one first catch (g%) ,fe@t | edst one safogg catch (55) and a tab (53), said
spring cli pPeBmN ppaldde1pte TREEH%  Shiel d (40) through the opening
(60), and the second catch (55) of the spring clip (50) is irreversibly
engaged the second latch of the needl e shield (40), and said spring clip
(50) is adapted to flex between a conpressed node prior to the withdrawal

of the intryHdcelanedidigcoffihuans partion 3Bysuehsest budep,ds pesitivreedy t hdr aval

of the int rglgc \ fhat the flashback notch 35(if have) and the needle tip should
be enclosed within the proximal portion 45 of the extending passage
42 of the needle shield 40 when the enlarged discontinuous portion
33 is restricted by the washer 80. Also, the bump is situated in front
of the notch 35 so that there is no reduction in the flow when the
flashback flow occurs. The bump could be a separate ferrule which
is amounted on the introducer needle, however, the bump is
preferably created by pinching or crimped the introducer needle 31
at the area at two opposing point such that the area is flattened at the
crimped area with an obvious bulge being formed in the directions
perpendicular to the crimp action. Such a bump could be called

“crimped bump”.
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needle (31) in a plane substantially perpendicular to the |ongitudinal axis
of the introducer needle; and a restriction means(80) for restricting the
distal end of the introducer needle (31) fromnoving out of the needl e
shield (40) after the withdrawal of the introducer needl e (31), wherein,

prior to th i t hd | of the i d i i

s abut eﬂp&é“mé&“%ﬁgise&n‘?ﬁagﬁé&vﬁﬁ%ra%f%??ﬁi;&éf OhebeBugshacs by
rough t erdi elﬁﬁﬂ ' sierRed

novi ng pas?le? ﬁ{g ggf %@@ﬁ?ﬂ&?%ﬁ%c&lﬁ‘%& t e@/v} ?F?(?rdg%?ﬁgfé&{ehe i ?oéﬁi)er

ngfﬂn e O:) Qéoismhcl) oy 1l eg5ec50pm $he epthelerh 24nsien st HEBA L and

i nt roducer g’getglél Sepgl?@gt%ﬂ?@ ??r%glf%%ﬁi 52 atgl?e%hﬁg@qgﬁhﬁl?g:ﬂ@?@he g{)) t |h§

i rreversi bicptletgaball 2heard the bumeaf they)ntspdeess f?ff‘é‘é@@élsll%i Sépﬁg? 0), and

the tab (Sﬁ)&tgi'%\sly?g?ﬁé} é(‘)%?ﬂili%fﬁﬁlg.e distal end of the introducer needl e and

prevents t end o e i ntroducer needle fromout of the shield,
and the engagenent betyveen the first catch (52) and the first |atch (47)
prevents the spring clip (50) from being reconpressed after the w thdrawal

of the introducer needle (31) and the en agenent between th d tch
(55) and t If seutsey thet instoeaiehnda @Wéldsgﬁiffﬁ‘gﬂglllﬁ ﬁtél%)*- mﬁeiﬁfsﬁg pﬁ?l od
out of the e%ﬁ?(?%i‘ﬁléﬂ‘ he e&ﬂﬁipleﬁg‘li’%tﬂse-r@§h6w0ﬂie05bda?ﬁpén{b%ﬁbinfemtri cts the
di stal end ™0 e infroducer ‘neé (31) fram noving, o of the.needle
shi el d (40)pfdhecsafehe daviariphiiae mﬁswemﬁfltleaué’@?er%é% jret E%%IE*. 52. A saf ety
device for d?tﬁ@t,s*ﬂ)‘ﬁr%cﬁ &0 BHLRIYESS doRadfermss BFbfoldiddihaedge ¢ifng to
claim1, wherern, tHHe spring cli ,(5‘31) further |r§|ud ?t ai one third
catch (51) therfiegen bl dbat reguednisy a&afff@hceécb éc?ﬁgﬁlﬂ? éﬁ{fig.ﬁg a third
pateh (25) sheyi@dnen fohfeqakbe kit tHe eAghgument L bp tem nafiefi plipS0) s in
ne conpressed node prior to the withdr o{:r t he introducer negdl e and
di sengagi n@ctivation W@W@P@:‘ﬁ‘@fﬂ‘éﬁe\/ﬁ%ﬁ% {EP Eﬂeiﬁ}g FEHMPEESSHY he
unconpressqq, fRAgs&f d18hgtthe civddiigsrentibl direttieni I additéei, theadtape

of the washer 80 is unnecessary to be a circular shape as shown Fig.

18, all that re_quired is that the diameter of the hole of the washer 80

is larger than the shaft portion of the introducer needle 31 but

smaller than the enlarged discontinuous portion 33.

Fig. 19 shows a third embodiment of the safety device of the present
invention. In this embodiment, the restriction means 80 is not a
washer but a tether 80. The tether could be made of plastic. The
tether 80 is folded between the introducer needle hub 34 and the
needle shield 40 prior to the withdrawal of the introducer needle 31,
and one end of the tether 80 is connected with the introducer hub 34
and the other end is connected with the needle shield 40. After the
withdrawal of the introducer needle 31, the length of the tether 80
will restrict the needle tip from moving out of the needle shield 40.
Fig. 19 shows the status after the withdrawal of the introducer needle
31. In this embodiment, the discontinuous portion 33 of the
introducer needle 31 is unnecessary.
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3. A safety device for a catheter and introducer needle assenbly (10)
according to claims 1 or 2, wherein, the spring clip (50) is a V shaped
spring cllp,_and the apex of the V is pointed opposite to the openi ng (60)
and |l egs defining the V shape will straddle the l ongi tudi nal axis of

i ntroducer needl e (31) when spring clip (50) is inits unconpr essed node.

4. A safety device for a catheter and introducer needle assenbly (10)
according to clainms 3, wherein, one of the |egs defining the V shape of the
spring clip (50) including a clip arn1554) whi ch extends generally parall el
to the | ongittshtiuldbeaxiogedyfini the dasicand seeend qubydiment.tthe WA s are

detent 1or bl SRPONE' EpflidRgChikloiios( poionasd biTel gakshuésR) (s a

detent for ngers, sai rst latc 47) i detent or
recess formeeedle 3 hareamside hwever, (thQ)chGE.deAI&@f 6@‘}&1 i%@‘f&?ora cat het er

and i ntrodu ' ' ' [
first cat crofuppi.ang AR pickil ARATY dbther stohmd spithigndem, sai d
device for anddhheliscortimuous potiienr3heédhe ngnsvsey rxeféie §Sc’§r'@l‘i)tng to

cl ai m 4, ""”%ﬁ %hzargf%ﬁ'slg?xgiﬁbufﬁt@&eéé%)& the, Rutfd ARG deedl@a IbYnfalgdi ng t he

edge of sai ngers. safety device for a catheter and
i ntroducer waydl theassopatity spongagelaiali wyllt enBrgs nihe TREEFSI Mt B second

catch 55 is; t e 1R f [
chip (50) nfroG nedIgES Canplicus ?%eﬁéf‘gﬁ,@ﬁi 1ﬁ????§;§ﬁcﬁ§‘ﬁw§| e 1N
assenbly (16jovescpasti thy sepaese wpringvpéatei during hecwrthdranal (%gﬁPes a det ent
e pn itk S@Eer (RIS 31T RRiLiB, fHeeRostiT6ioh hémPBO&ss eguttpf i ni ng
_ shape " of “spring clip (50).. .

simply be agimle in extending passage 42 of the needle shield 40, and

the inner diameter of said hole is smaller than the enlarged
discontinuous portion 33 of the introducer needle 31 but larger than

the shaft portion of the introducer needle.

After the withdrawal of the introducer needle 31, the needle shield
40 will reliably engage and hold on the distal portion of the
introducer needle 31 since the restriction means 80 such as washer,
tether, or a separate spring plate prevent the distal portion of the
introducer needle 31 moving out of the needle shield 40, even
though the rotation of introducer needle 31 relative to the needle
shield happens during or after the withdrawal of the introducer
needle,

The present invention is described with reference to the above
embodiments as examples, however, the embodiments should not be
understood as restriction to the present invention, it should be
noted that the person skilled in the art could make some
modifications to the embodiments, and the protect scope of the
present invention is only 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 form an internal extendiﬁg
passage through which the introducer needle extends, the internal extendiné
passage extending along a longitudinal axis, the distal portion and proximal
portion each including an opening through which the introducer needle extends
out from the needle shield; and

a spring clip disposed within the internal extending passage, the spring
clip having a first and a second leg that are connected at one end thus forming a
V shape, the first leg including a clip arm disposed at the end of the first leg, the
clip arm extending parallel to the longitudinal access and a tab that protrudes
inwardly from the first leg in a direction perpendicular to the longitudinal axis,
the second leg including a finger that extends from the end of the second leg;

wherein, when the introducer needle extends through the needle shield,
both the first and the second legs of the spring clip are compressed to one side of
the longitudinal axis, and when the sharp distal tip of the introducer needle is
retracted proximally through the opening in the distal portion of the needle
shield, the spring clip decompresses so that the first leg of the spring clip is
positioned on an opposite side of the longitudinal axis than the second leg
thereby placing the tab over the opening in the distal portion of the spring clip
preventing the sharp distal tip from passing back through the opening in the
distal portion;
wherein the clip arm includes a finger at each end, each finger including a catch

that interacts with a portion of the proximal or distal portions of the needle shield to
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prevent the spring clip from being recompressed after the spring clip is decompressed.
2. The catheter assembly of claim 1, wherein each catch comprises a barb.
3. The catheter assembly of claim 1, wherein each catch comprises a detent.

4. The catheter assembly of claim 1, wherein the finger on the second leg includes a
catch that interacts with a portion of the proximal or distal portions of the needle
shield to prevent the spring clip from being removed from the needle shield after the

needle shield is inserted into the needle shield.

5. The catheter assembly of claim 4, wherein the catch on the finger of the second leg

is a detent, barb or flange.

6. The catheter assembly of claim 1, wherein the needle shield further comprises a
washer having an opening with a diameter greater than the diameter of the introducer
necedle but less than the diameter of a feature on the introducer needle thereby
preventing the introducer needle to be slid proximally sufficient to remove the sharp
distal tip from the needle shield.

7. The catheter assembly of claim 6, wherein the washer is contained within an

opening in the needle shield that is separate from the internal extending passage.

8. The catheter assembly of claim 1, wherein the needle shield further comprises a
tether that connects the needle hub to the needle shield, the tether having a length that
prevents the needle hub from being separated from the needle shield sufficiently to

remove the sharp distal tip from the needle shield.

9. 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:
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a proximal portion and a distal portion that form an internal extending passage
through which the introducer needle extends, the internal extending passage extending
along a longitudinal axis, the distal portion and proximal portion each including an
opening through which the introducer needle extends out from the needle shield; and

a spring clip disposed within the internal extending passage, the spring clip
having a first and a second leg that are connected at one end thus forming a V shape,
the first leg including a clip arm disposed at the end of the first leg, the clip arm
extending parallel to the longitudinal access and a tab that protrudes inwardly from the
first leg in a direction perpendicular to the longitudinal axis, the second leg including a
finger that extends from the end of the second leg;

wherein, when the introducer needle extends through the needle shield, both the
first and the second legs of the spring clip are compressed to one side of the
longitudinal axis, and when the sharp distal tip of the introducer needle is retracted
proximally through the opening in the distal portion of the needle shield, the spring clip
decompresses so that the first leg of the spring clip is positioned on an opposite side of
the longitudinal axis than the second leg thereby placing the tab over the opening in the
distal portion of the spring clip preventing the sharp distal tip from passing back
through the opening in the distal portion;

wherein the clip arm includes a finger at each end, each finger including a catch
that interacts with a portion of the proximal or distal portions of the needle shield to

prevent the spring clip from being recompreséed after the spring clip is decompressed.
10. The needle shield of claim 9, wherein each catch comprises a barb.

11. The needle shield of claim 9, wherein each catch comprises a detent.

12. The needle‘ shield of claim 9, wherein the finger on the second leg includes a catch
that interacts with a portion of the proximal or distal portions of the needle shield to

prevent the spring clip from being removed from the needle shield after the needle

shield is inserted into the needle shield.
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13. The needle shield of claim 12, wherein the catch on the finger of the second leg is

a detent, barb, or flange.

14. The needle shield of claim 9, wherein the needle shield further comprises a
washer having an opening with a diameter greater than the diameter of the
introducer needle but less than the diameter of a feature on the introducer needle
thereby preventing the introducer needle to be slid proximally sufficient to remove

the sharp distal tip from the needle shield.

15. The needle shield of claim 14, wherein the washer is contained within an

opening in the needle shield that is separate from the internal extending passage.

16. The needle shield of claim 9, wherein the needle shield further
comprises a tether that connects to the needle hub to the needle shield, the tether
having a length that prevents the needle hub from being separated from the needle
shield sufficiently to remove the sharp distal tip from the needle shield.

17. A catheter assembly, herein described with reference to the accompanying

drawings.

18. A needle shield, herein described with reference to the accompanying drawings.
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