200200825-8 ‘15 FEB 2002 METHOD AND APPARATUS FCRZS&F&'B(O:&I&&EQ TI\BERTI ON
.DEVI CE BACKGROUND OF THE | NVENTI ON [ 0001] The present invent,’ gnfgglzmes to
catheter insertion devices. [0002] Catheters are primarily use

adm nister fluids, such as nedicine, directly into a patient's vascul ar
system A catheter is typically inserted into a patient's vein using a
catheter insertion device that includes a sharp tip needle. CGenerally, the
needl e i s disposed inside the interior hollow portion of the catheter with
its sharp tip slightly protruding beyond the edge of the catheter. The
catheter eqNEIHOD ANDAFPARERIUSFOR SONWEY ICATHETER ERSERTION DEVECE
needle is then used to facilitate the insertion of the catheter into a
patient and is renoved when catheter insertion is successfully achieved.

[ 0003] One TogW! I | after the withdrawal of the needle
from the p et RO ‘L” C ﬁéﬁn perform ng the catheter insertion
for the patient is exposed to the needle tip. Such _exposure to the needle
tip creates[@ddnger &he prgsent Eventanelafes dopatheter insgetionddyisss t he cl i ni ci an
or others vulnerable to the transm ssion of dangerous bl ood- borne

pat hogens s{92N DS afidthhepadre piimarily0tediio Baviristt flsids,ciph asambditiee, | nserti on
devi ces have been devel oped. [0005] One exanple relates to a device

equi pped W Hite@lydnft LsuticArs vABRMARYEEM] A catteidt s SpicallRInséred ifltosSguientss are
serially connected to each other by a plurality of hinges. These segnents

are di sposeg,: t | 4 ¢ ar, upon
each ot Iﬁer gﬁ??%%%tah%&ﬁ{eeggﬁéhﬁgg{l'? éfféi)ﬁh@igrcll Bﬁﬁs%%ﬁlﬁ gfe 8%%%1?’2@&5 cover

t he needl e

needle is disposed inside the interior hollow portion of the catheter with its sharp tip
slightly protruding beyond the edge of the catheter. The catheter equipped with the
needle is connected to a needle hub. The needle is then used to facilitate the insertion of
the catheter into a patient and is removed when catheter insertion is successfully
achieved.

[0003] One problem is that immediately after the withdrawal of the needle from
the patient’s vein, the clinician performing the catheter insertion for the patient is exposed
to the needle tip. Such exposure to the needle tip creates a danger of an accidental needle
stick leaving the clinician or others vulnerable to the transmission of dangerous blood-
borne pathogens such AIDS and hepatitis. |
[0004] Several safety catheter insertion devices have been developed.

[0005] One example relates to a device equipped with a protection mechanism in
which several rigid segments are serially connected to each other by a plurality of hinges.
These segments are disposed about the insertion needle. These segments are folded upon
each other during the needle insertion and are extended to completely cover the needle
once the insertion is completed. (See U.S. Patent No. 5,957,892 and U.S. Patent No.

6,050,976).
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once the insertion is conpleted. (See U.S. Patent No. 5,957,892 and U. S.
Patent No. 6,050,976). 56301P560 2 [0006] Another exanple relates to a
device using a retraction mechanismutilizing power or energy to retract
the needle into a housing conpartnent. (See U. S. Patent No. 6, 050, 976).
Yet, another exanple relates to a device with an automatic retraction
mechani sm t hrough the use of a spring nmechanismto enabl e needle
retraction. (See U. S. Patent No. 5,573,510). [0007] Al of these nethods

relate to i nting.a.devjce LS Hﬂgﬂ

ar ea. These%ﬁgds r%‘(%ﬁgg ’8‘59%‘% %)katezss g% llcgﬁ?ﬂggg‘l[ﬁc 16r{‘1tr19c an ﬁ!ufgj
conplicated retracting nechanism which turn et

i nsertion d@PWEROr RATEY tRBHackip asrdis wiog ‘EB’rﬁﬂoﬂP E’Bmt (‘S%Fshgssga@f}%%r ed to
a conventional insertion device without those safety features. Another

pr obl em ass 6¢1581996). W ethartothes exanagfle rajates tosedeavicewithean autamatic retiaetionhe need| e

may escape fromthe device thus defeating the safety purpose. [0008]

Moreover,  C@id¢hatiém Aabudtele hssoftd mpting hech@hdn W drablakedly rabattiet. efSee sr t i on
devi ces such as those descri bed above are hollow. Hollow needl es may break

easily thUS’PtﬁFRBSSS’QSS clinician or the patient to nore risks of
contam nat i or%eor I nj ufrt{i SUWARY OF THE | NVENTI ON [ 0009] The present

i nvention pr es ap ses an ds _f f el

cat het er int[@dldﬂpatie ‘%I'Fﬁ ea}e giﬁ{rml lglﬁerﬁﬂlﬁt%&éymﬁg(?)gé%e{s}gag%g?eat uses
and nethods for safely |nsert|ng of a catheter i nto ? with the use
of a solid ieealcencealedaues Thesegnethadsivaiss SPRIGToRIsTRRMY O M'ﬁ’éﬁoﬁ?‘&t%‘é‘ Hf the

present invention
complicated retracting mechanism, which in turn may make the safety insertion device

much more expensive and complicated to use as compared to a conventional insertion
device without those safety features. Another problem associated with these safety
insertion devices is that the needle may escape from the device thus defeating the safety
purpose.

[0008] Moreover, conventional needles that are used with safety catheter insertion
devices such as those described above are hollow. Hollow needles may break easily thus,

exposing the clinician or the patient to more risks of contamination or of injury.

SUMMARY OF THE INVENTION

[0009] The present invention provides apparatuses and methods for safely
inserting of a catheter into a patient. The present invention further provides apparatuses
and methods for safely inserting of a catheter into a patient with the use of a solid needle.
[0010] In one exemplary embodiment, an apparatus of the present invention
includes a hollow needle shaft which is coupled to a hollow needle tip. The hollow

needle shaft includes a first end, a second end, and a first dimension. The hollow needle

56301P560 ' 3



i ncl udes a hol |l ow needl e shaft which is coupled to a hollow needle tip. The
. holl ow needle shaft includes a first end, a second end, and a first

di rensi on. The holl ow needle 56301P560 3 tip includes a sharp end, a bl unt
end, and a second di nension. The second dinmension is greater than the
first dinension such that a juncture, which is a step up fromthe first

end, is fornmed when the holl ow needl e shaft couples to the holl ow needl e
tip. Acatheter is disposed about the holl ow needl e shaft and the hol | ow

dl ti bt tJ i : ;
needl e ti pA‘Hg iR Re afiﬁ%nt)%\‘iﬂ,'mgﬁt%nd, anH é%ﬁ%rfd@fngﬁkl&{ CffleBc gif%g%sﬁmﬁ

cat heter. onnect or used to coup t catheter to a s

cont ai ner, .ehas pactially dis within a body. The saf cont ai ner
is desi gne%ger#}agﬁﬁ)? ﬁgk %&%’Wﬁ%@éﬁ% atj}“bc eV B l%ar%f%"ruﬂ ﬁ%mﬁ‘@‘%/ﬁ’(faf’rr‘fgedl e
tip retracts jnto the safety container. [0011] In another exenplary

enbodi ment , irmaghwhen the bgHoy peedls thaliroupley orthe bellow predledins A cabetaris shaft
which is coupled to a solid needle tip. The needl e shaft includes a first
end, a secodupesed abautdhahdlloveneedlershalt amhthe Tibkow abédie thpwith ehe hqllownededites a

sharp end, a blunt end, a groove, and a second dinension. The second

di mensi on i ﬁp?i’(ﬁﬁidﬁfg fréiBan B offthd SdthelrMNSdABCtorHS RsddBicodplt ticdatefor tWhi Ch
is astep up fromthe first end, is formed when the needle shaft is

| ed i o o fin . . . i , f f
Sai 0 Sol i AoTSPROPRIRENE: bofenaly iBbRAGuIN AbaRY P i R’ 03 A

cat heter is,di. ed_about ..t he needl ¢ shaf d, the sol.id.needle.tig with
the solid n g%fr%ﬁ??rﬁp&;&o}lgmnﬁaﬁ? 88%65‘?*“ 8%8'3[3‘%}’0 %ne&gl ractnto fifect or
is used to couple the catheter to a safety container, which is partially
di sposed wi EHEW caBBBY. The safety container is designed to trap the solid

needle tip therein after the solid needle tip retracts into the safety
cont ai ner. [0011] In another exemplary embodiment, an apparatus of the present invention

includes a needle shaft, which is coupled to a solid needle tip. The needle shaft includes
a first end, a second end, and a first dimension. The solid needle tip includes a sharp end,
a blunt end, a groove, and a second dimension. The second dimension is greater than the
first dimension such that a juncture, which is a step up from the first end, is formed when
the needle shaft is coupled to the solid needle tip. The groove runs axially along a
surface of said solid needle tip and extends from said sharp end to said blunt end, A
catheter is disposed about the needle shaft and the solid needle tip with the solid needle
tip protruding from an edge of the catheter. A connector is used to couple the catheter to
a safety container, which is partially disposed within a body. The safety container is
designed to trap the solid needle tip therein after the solid needle tip retracts into the
safety container.

[0012] The above features and advantages of the present invention will be

apparent from the following detailed description of preferred embodiments. The
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[0012] The above features and advantages of the present invention will be
apparent fromthe follow ng detail ed description of preferred enbodi nents.
The 56301P560 4 drawi ngs are not necessarily drawn to scale but the
enphasis is being placed upon illustrating the principles of the present

i nvention. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0013] Figures 1A and | B
illustrate exenplary enbodi nents of a needle assenbly according to the
present invention. [0014] Figure I Al illustrates a cross-sectional view of
a juncture between a needle tip and a needle shaft of a needle assenbly

[0015) i ouARi P ROlPEabaty alati e Rbge BRksnh PYBREL Epetae Rt Bon, Loror,

according tg the p g‘sent mvegtl on in which a needle shaft of the needle
assenbly i slngtféB‘PS e REBEIPles ehthe presen§dAVSPPR.gures 2A to 2D il lustrate an
exanple of a solid needle assenbly according to one enbodi nent of the

invention in four different views. Figure 2A illustrates a side view,
Figure 2B illustrate a top view, and, Figures 2C and 2D illustrate a
t wo- di nensi @RIEFDESCRIRTIONIOF EHEDRBWINGSal view of a solid needle tip.
[0017] Figure 3Aillustrates an exanple of a gener al appearance of a safety
catheter asgeyisly acceigiad A HaaEeuelbRct lomBink A RBdIcl 0016]
Figure 3B i It]rat es quaf ety cat eter ass y accl(l)r I ng atrfoé@oﬁe
enbodi nent Qf tlgf: %ntl JR tsect i.onal view.

assem yaccor ing to epresen 1nvention.

[0014] Figure 1A-1 illustrates a cross-sectional view of a juncture between a

needle tip and a needle shaft of a needle assembly according to one embodiment of the

present invention.
i %Wb 1 € omd
[0015] AFigure 1D illustrate, exemplary embodiments of a needle assembly

according to the present invention in which a needle shaft of the needle assembly is a
solid needle shaft.

[0016] Figures 2A to 2D illustrate an example of a solid needle assembly
according to one embodiment of the invention in four different views. Figure 2A
illustrates a side view; Figure 2B illustrate a top view; and, Figures 2C and 2D illustrate a
two-dimensional view and a three-dimensional view of a solid needle tip.

[0017] Figure 3A illustrates an example of a general appearance of a safety
catheter assembly according to one embodiment of the invention.

[0018] Figure 3B illustrates a safety catheter assembly according to one
embodiment of the invention in a sectional view.

[0019] H gure 3C illustrates a safety catheter assembly according to another

embodiment of the invention having an hourglass shape body in a sectional view.
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[0019] Figure 3Cillustrates a safety catheter assenbly according to
anot her enbodi nent of the invention having an hourgl ass shape body in a
sectional view 56301P560 5 [0020] Figure 4A-1 illustrates a safety
cont ai ner according to one enbodi nent of the invention with the safety

container in an opening position. [0021] Figure 4A-2 illustrates a safety
contai ner according to one enbodi nent of the invention with the safety
container in a closing position. [0022] Figures 4B to 4E illustrate

exanpl es of a safety container according to another enbodi ment of the

invention, Ajg20) N SECEGRAUA Y iRYEratek AR2Rly donfhie? AccoRdihg 1obnk emblodfhémtbe a

nmethod to trap a catheter insertion needle tip in a safety contai ner
according tg Qq B EN f . | nt | i .fferent views. DETAILED
DESCRI PTI mﬁ@ﬂ%ﬁ?%&ﬁﬁﬁ %(?g{'ﬁﬁ%el[l}ﬁga"rc’g&grr%ﬁ%sgﬁ%har acters refer to the
sanme parts throughout different views of the invention unless indicated
ot her wi se. E‘W@ﬂil Fi gﬁl.gal'e|%-?|ﬂﬁwﬁ§?%@é§f,etyaf@e&w ASFOFdIng Heone AERRAdHRGRt ,0}
conponents of a safety catheter insertion device 100, which conprises a
needl e shaf thelioventinn withithd safaty condaiderintai ghosir@3positiwed| e shaft 101 has a first
end 102 and a second end 104. Both needle shaft 101 and hol |l ow needle tip

103 may be roede] out OFigares@Bab 4EUllistak éic'(aﬂiFIbb @8 8 sab§ontainde setoalishal t 101
may be hollow or solid. [0026] Hollow needle tip 103 nay be an ordinary

needl e tip fxr}’diﬁ&%hlbédﬁ%?opﬂﬂeﬁweﬁ{x/&rgigﬁihg%bﬁfi%aﬂvm.rti ng a catheter into a

pat ij?ant. Hol | ow nee Iehtl p 108, ma about 0. 25 dl nches | ong. Holl ow

i 1 Q. S 6
ﬂzge 2 bevel0lne o BaR B othfnte Aottt Frbe SR WGP ERa ) Uy
en

in a safety container according to one embodiment of the invention in different views.

DETAILED DESCRIPTION OF THE INVENTION

[0024] The reference characters refer to the same parts throughout different views
of the invention unless indicated otherwise.

[0025] Figure 1A illustrates, according to one eﬁbodiment, components of a
safety catheter insertion device 100, which comprises a needle shaft 101 and a hollow
needle tip 103. Needle shaft 101 has a first end 102 and a second end 104. Both needle
shaft 101 and hollow needle tip 103 may be made out of a metal such as stainless steel.
Needle shaft 101 may be hollow or solid.

[0026] Hollow needle tip 103 may be an ordinary needle tip typically used by a
clinician for inserting a catheter into a patient. Hollow needle tip 103 may be about 0.25
inches long. Hollow needle tip 103 has a sharp end 106 and a blunt end 108. Sharp end
106 may have a bevel shape or a V-point shape. As illustrated in Figure 1A, blunt end

108 of hollow needle tip 103 may be coupled to first end 102 of needle shaft 101.
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108 of hollow needle tip 103 may be coupled to first end 102 of needle
shaft 101. 56301P560 6 [0027] One probl em observed wth a conventi onal
needle tip working in conjunction with a safety container is that the
needle tip may accidentally be forced to exit the safety container with
enough force applied in pulling on the needle during retraction. Wen that
happens, the safety container will not be able to trap the needle, thus,
the risk of injury or contam nation still persists. One cause associ ated

with this emis : . Eﬁ%@i and there
I's not a Ki m@% lip, Oggﬁéébgetntégg se&%ﬁhlg{?%%tgﬁgthog t o ett%eéﬁg@glmé to the tip
of the needle to prevent the needle fr accidental ly.exiting.the safety
cont ai ner. PHYPRALGRIVIY S gyaggpp%p@a?%negtﬁggpéqayagéflﬁﬁ{ﬂiyrbcgﬁo[ﬁﬂgrt?iOn
device has a needl e designed such a way that the needle is trapped within a
saf ety cont axihthe safetshenmtaingyavith epluglt foscecapplied ingpudiing wdhe peadiediinge safety
container. [0028] According to one enbodi nent of this invention, at |east

t he di mensi egiraefion. b'When thanhaphes, dfe safety contaime il not e dbdStoreptthbreagiegat er
than the dinmension of first end 102 of needle shaft 101. Figure |A-I

|11 ust rat s 4 Chesisk éﬁﬁ‘jedrfﬁf"éon‘{éxﬁﬂﬂaﬁ’cfn JiBIGeksts. A0RCEHRLY astOGatbd widitkig bl unt
end 108 of hollow needl Ip 103 1s larger that first end 102 of needle

Coupl ed 1o RESHHE SR ERGH TR e MARE 17 hopERGs hih A I B RERE”

bet ween neolP SOSHRP ehaodt ool Brh bl aceicto e ent w8 285 8L oupl i ng of
hol | ow needl e tip 103 and needl e shaft 101 may create a_ catheter insertion
devi ce havi a¢ridentallyexisingshesafiety comtainer. Hehessfargeit & desisatie thatn safetyicathalet r at ed
in Figure 1B. This arrow shape catheter insertion needle also has a step up
t hat insertion device has a needle designed such a way that the needle is trapped within a

safety container without the risk of ever being dislodged from the safety container. -

[0028] According to one embodiment of this invention, at least the dimension of

blunt end 108 of hollow needle tip 103 must be greater than the dimension of first end

102 of needle shaft 101. Figure 1A-1 illustrates a cross-sectional view of needle

assembly 100 in which blunt end 108 of hollow needle tip 103 is larger that first end 102

of needle shaft 101. In such an embodiment, when hollow needle tip 103 is affixed or

coupled to needle shaft 101, the juncture that is formed between these two elements is

juncture 110. Juncture 110 is essentially a step up 230 between needle shaft 101 and

hollow needle tip 103.

[0029] The coupling of hollow needle tip 103 and needle shaft 101 may create a

catheter insertion device having a needle assembly with the shape of an arrow as

illustrated in Figure 1B. This arrow shape catheter insertion needle also has a step up that

is juncture 110 which is located between needle shaft 101 to hollow needle tip 103. The

step up may be configured into only one side of needle tip 103. Thus, one side of needle

56301P560 -7



is juncture 110 which is |ocated between needl e shaft 101 to hol |l ow needl e
tip 103. The step up may be configured into only one side of needle tip
103. Thus, one side of needle 56301P560 7 assenbly 100 may be snooth while
the other side may have the step up juncture 110. This step up feature
functions as a stop or a latch that prevents needle assenbly 100 from
accidentally exiting or slipping off froma safety container, as is

descri bed below. The step up will latch itself against an exit opening in

t he safety Ener. thr nedeass 100 mabe retfracted.
[0030] A rregié é‘%&ﬁm‘) ngﬁ%gtpogﬁr"fﬁﬁﬁﬂber tﬁ?re%d:? IF’M aﬁ‘ﬁ LR #1(9 coupl e
hol | ow needl e . tip 103 to needle shaft 101. In press fitting hoI | ow needl e
tip 103 may This sten yp fatugs fiagtions 9 & stop@s allaichs that prevants nqedler@éwnbém%ﬁpmg

hol | ow needl e tip 103 which, is nmade out of netal, may be heated to cause
an expansi odcéidentilly exatireg or s'ﬁppingmffércdnd safiatyl donwimae,end lieddscibeli®@lomyTheren be
coupl ed to needle shaft 101, and then be allowed to cool or shrink to

create a tighpu ?Wﬂlbﬁbﬁvﬁﬁﬁf gaRRead Y& HeRMB M the si¥ehySbohelinet PhrbugeBidhe shaft
101 may be glued to hollow needle tip 1037to create a tight coupllng

bet ween thezlg%(gg\%sggﬁ{)@gﬁ)@trﬁ%,gqué%# n anot her exanple, needle shaft 101

may be soli el ng Iow as di scussed above Figure 1 C
illustrates in the eyent e shaft_101 is dl e shaft
101 may havé&gﬁéhort rslﬂnf’t\{‘ﬂ? %‘r?si‘e%ttf %]&@HFSSrfgé'&ﬂyeb eﬂdﬁcﬁ‘ﬁge at one
end of needle_shaft 101, for exarrﬁ at first end 102. Sllt 112 enabl es
fluid or bl delowngedle Hpdp3 fonsedies #behe@dF@Sﬁftpiglb@hVnn@d& tip Hehmeyhamber

(details fort hcom ng) on the catheter insertion device. Alternatively,
needl e shaf simyly berpresied cntsnagidlechaft 161 . alndieat shiinkings hollowng:edleaipgl 03hehishyr f ace
of needle shaft 101 as depicted in Figure 1D. Slit 114 woul d

is made out of metal, may be heated to cause an expansion in the metal. The expanded

hollow needle tip 103 may then be coupled to needle shaft 101, and then be allowed to
cool or shrink to create a tight fit between these two elements. Alternatively, needle shaft
101 may be glued to hollow needle tip 103 to create a tight coupling between these two
elements.

[0031] In another example, needle shaft 101 may be solid as opposed to being
hollow as discussed above. Figure 1C illustrates that in the event that needle shaft 101 is
solid, needle shaft 101 may have a short slit 112 on a surface of needle shaft 101 and at
one end of needle shaft 101, for example, at first end 102. Slit 112 enables fluid or blood
to travel from hollow needle tip 103 into a flash chamber (details forthcoming) on the
catheter insertion device. Alternatively, needle shaft 101 may be designed with a slit 114
running along the surface of needle shaft 101 as depicted in Figure 1D. Slit 114 would
also enable fluid or blood to travel from the hollow needle tip 103 into a flash chamber

(details forthcoming) on the catheter insertion device.
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al so enable fluid or blood to travel fromthe hollow needle tip 103 into a
flash chanmber (details forthcom ng) on the catheter insertion device.

56301P560 g [0032] A solid needle shaft nay be desirable because it may be
sturdier than a hollow needle shaft thus, mnimzing the risk of breakage
or damages due to stress, strain, or bent in needl e assenbly 100. A solid
needl e shaft may hence, help to protect a clinician from bei ng exposed to
pat hogens or subjected to risk of injuries, as well as to prevent danages

to the cathgygryi nserty %d?ﬂ@é’dl&ﬁﬁfﬁh&%e H@éﬁ%!rl@b@&hﬂﬁtt Rlaybe stuk@BSMAL Nt ., @

solid shaft "may "al l ow t Iniclan to see ood flashback sooner. [0033]

Figures 2A to0,2D il lustrate anather enbodi nent, of t S ] ntion.
These fi guré’é’uf}‘i"lnﬁ ??‘faétath?sf’ frgwgmmgﬁ)&%sﬂﬁgga%%gg&r leggéegr@%o %égmhl ch may
be used for a  safety catheter insertion device. Needl e assenbly 200

conpri ses a sHaagprbeahinneedlo assamblyal 00s &) sddidnsedle shaft pay gﬁ?‘*ﬁi‘%@é’@&"‘s"n ows
solid needle tip 204 in a side view, Figure 2B shows solid needle tip 204
froma top \dinisjiandroin béing expese®G pathognssireubjscted th nisked ligjuri¢spas welhag 19 a

t wo- di nensi onal perspectives and a three-di nensional perspectives. Needle

shaft 202 mgyedhs@ankie@totRd bahdd@eMetidi ®viceNAKL NWheh 4 datlsdierantiardpdrennd a
second end 216. Both needle shaft 202 and needle tip 204 nay be nmade out

of a netal 0 .R!mf:t@ ‘S a catheter insertion
devi ce, sol ?gﬁgse%%@&ﬁ]p 2 gcﬂégﬁgk%%%%é&eng 205@2%@ ‘a blunt end 208.
Sharp end 2 y be in the s . Of bevel shane or - i R, Shape.
[0034] Fi gu&@@B and%n%r?sﬁ%&aﬁgllﬁls?ﬁgﬁn%tﬁﬁeaaﬁ)ﬁggmné 0% pé%%ﬂtgfx\ée%h Xs ap
groove 212. G oove 212 is designed to_allow blood gr fluid to flow_from
needl e tip Abasq figusesillustrasadiffercapews of a needlepsserably 200 which Ty by ‘iSﬁ&l &9t

inserting the catheter into a patient to see
safety catheter insertion device. Needle assembly 200 comprises a needle shaft 202 and a

solid needle tip 204. Figure 2A shows solid needle tip 204 in a side view; Figure 2B
shows solid needle tip 204 from a top view; and, Figures 2C to 2D show solid needle tip
204 in a two-dimensional perspectives and a three-dimensional perspectives. Needle
shaft 202 may also be a solid needle shaft having a first end 214 and a second end 216.
Both needle shaft 202 and needle tip 204 may be made out of a metal such as stainless
steel. As a component of a catheter insertion device, solid needle tip 204 has a sharp end
206 and a blunt end 208. Sharp end 206 may be in the shape of a bevel shape oraV-
point tip shape.

[0034] Figures 2B and 2C illustrate that solid needle tip 204 also has a groove
212. Groove 212 is designed to allow blood or fluid to flow from needle tip 204 into a
flash chamber. It is necessary for the clinician inserting the catheter into a patient to see
that the needle tip has reached the patient’s vein in order to stop advancing the needle tip

and begin advancing the catheter into the vein. Thus, it is preferable that blood from the
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that the needle tip has reached the patients vein in order to stop
advancing the needle tip and begin advancing the catheter into the vein.
Thus, it is preferable that blood fromthe 56301P560 9 needle tip flowinto
the flash chanber to indicate to the clinician that the needle tip has
reached the patient's vein. [0035] G oove 212 is designed for the purpose
of allowing fluid or blood to flow fromneedle tip 204 down the catheter
220 and into the flash chanber (details forthcom ng) of the catheter

insertion devige. RS b ot hclindBan 8t the Qk&dle GHhad NtO a
surface of ‘r?\lee(gggp ﬁ"g’qﬁg’ﬁ %gagr}rlaﬁllgﬁlg&%ﬁ'?déé%%%hm (C:grggiveﬁglz thus? Evoal d
achi eve the sage R)gr pose that the hollow portion of a hollow needl e shaft
woul d provi deached the palelts ¥eii ng a fluid path. [0036] A groove or a slit

simlar to gtroove 212 may al so be_ placed on a surface of  a needle shaft
202 that is[8035ld. ThiGrodweadl2nedesignedfordhe prurpeses allowing fluid ar blppdstoflow

catheter and a flash chanber nuch faster. [0037] As illustrated in Figures

2C, bl unt erfebn2 Aédi tip3®doavit the cabiéder2dp dnd intochepflast chambérn(detaibnd 214 of
needl e shaft 202. One inportant feature of this enbodinent is that at

| east the diggBRRSnine)r ! daﬂielte@ keRRE deficeeefove Dil Pis2Réentigllgs €At Shapbdan t he

di mension of first end 214. In that event, when needle tip 204 is affixed
or coupl ed

t e f t | 3 | S t hese
ool erment 2014 e SRS, 6P Repls o I hatE S lthorh Sch@hER BEE NG, 558
230 or a lip petween needl e shaf and neged ti 4 i gures 2 and
2D il | ust rataEE‘FYFa eFﬂH%P'EFP@“Z‘R@f '*‘%%i Jughe a#cﬁ}o& B&é%&hﬁﬁugﬁg W5Fed to
blunt end 208. Juncture 210 creates a step up 230 or a lip from needle
shaft 202 t d.enpeatiding a fugipatlyi ewi ng from second end 216 to blunt end 208.

I n one
[0036] A groove or a slit similar to groove 212 may also be placed on a surface of

a needle shaft 202 that is solid. This feature may make the blood flow rate into a catheter
and a flash chamber much faster.

[0037] As illustrated in Figures 2C, blunt end 208 of needle tip 204 may be
coupled to first end 214 of needle shaft 202. One important feature of this embodiment is
that at least the dimension of blunt end 208 of needle tip 204 is greater than the
dimension of first end 214. In that event, when needle tip 204 is affixed or coupled to
needle shaft 202, the juncture that is formed between these two elements is juncture 210.
[0038] Juncture 210 is essentially a step up 230 or a lip between needle shaft 202
and needle tip 204. Figures 2C and 2D illustrate that juncture 210 is formed when first
end 214 is coupled to blunt end 208. Juncture 210 creates a step up 230 or a lip from
needle shaft 202 to needle tip 204 viewing from second end 216 to blunt end 208. In one
exemplary embodiment, step up 230 need not be on both side of needle shaft 202. In
other words, needle assembly 200 may have a flat bottom surface and the step up 230 is

located on the top as shown in Figure 2C and 2D. The use of this step up 230 may be
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exenpl ary enbodi nent, step up 230 need not be on both side of needle shaft
202. In other words, needle assenbly 200 may have a flat bottom surface
and the step up 230 is located on the top as shown in Figure 2C and 2D.
The use of this step up 230 nay be 56301P560 10 designed only for the

pur pose of preventing needle tip 204 from escaping a safety container.
Therefore, having a step up feature on both sides of needle tip 204 nay not
be necessary. [0039] The coupling of needle tip 204 and needle shaft 202

may create t lnsert i ' vvlththe
shape of a ?ﬁ%@rgﬁeonﬁ{%#ﬂ} a‘fwsggfgéiv%ngﬁ @ézld(l? Q%gogﬁ‘éﬂ{]eﬁc ove shape
catheter insertjon a step yp 230 t . ture 210 which is
| ocat ed bet fE¥ANERe eéeglﬁa %Vlliﬁi)az“?%&?]ge@@ll%oqli’?}gﬁ’@ fl*ll‘ﬁegl% 43Ry r\é\gbe
feature functions as a stop or a latch that prevents needl e assenbly 200
from acci danteasdry. exiting or slipping off froma safety container as

expl ained further below. The step up 230 will latch itself against an exit

openi ng i n [@0893af et y Thostupling lof héwdienip204vdnd clecdle slexft 202ansecrbity aZtheteny be
retracted. [0040] Needle tip 204 may be coupled to needle shaft 202 using

an ul trasonigeey 'd@hﬁgpﬁ‘ﬁ%ﬁ’ﬂe&ﬁé AsséAYRviththd Elﬁg?bf a slﬁvﬁeﬁi‘llﬂﬁ}dté’a?ﬂny, needl e

tip 204 and nee may be fornmed from one single piece of

stai nl ess steel rom
one. end of FHREARaR H "f‘@as?E%%?%Qéaeﬁgﬁﬁse@*ﬁ%é&ha%égﬁp%\é%ﬂ‘aﬁt %05
and sone is, shaved off fromthe renai cre tip 204. For
exanpl e, SJWCFHE&%Y"E’& |1%1°P?t6‘gp%tw2‘@ M‘&Hg Sg?fgzéfmﬂ?@ | &@ﬁ Lf%é‘[ éé)prﬁpess
steel is shaved off to make the needl e shaft portion of needl e assenbly
200. And, t B30 fahwe functionssasarséapeet a latch thap presieass necdlenssamidy 209 f508Y t i on of

needl e assenbly 200. Note that needl e shaft 202 is
accidentally exiting or slipping off from a safety container as explained further below.

The step up 230 will latch itself against an exit opening in the safety container through
which, needle assembly 200 may be retracted.

[0040] Needle tip 204 may be coupled to needle shaft 202 using an ultrasonic
welding method well known in the art. Alternatively, needle tip 204 and needle shaft 202
may be formed from one single piece of stainless steel. In such an embodiment, some
material is shaved off from one end of this one piece of stainless steel to create needle
shaft 202 and some is shaved off from the remaining end to create needle tip 204. For
example, as illustrated in Figure 2C, one end of the piece of stainless steel is shaved off
to make the needle shaft portion of needle assembly 200. And, the other end is shaved
off to make the needle tip portion of needle assembly 200, Note that needle shaft 202 is
much thinner than at least blunt end 208 to create that step up 230 feature discussed
above for needle assembly 200. In this embodiment, fluid or blood will flow down from
needle tip 204 via groove 212, along needle shaft 202, and into the catheter 220 reaching

the flash chamber which is described further below.
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much thinner than at |east blunt end 208 to create that step up 230 feature
di scussed above for needle assenbly 200. In this enbodinent, fluid or

~blood will flow down from needle tip 204 via groove 212, al ong needle

shaft 202, and into the catheter 220 reaching the flash chanber which is

described further bel ow 56301P560 11 [0041] Figure 3A illustrates an

exanpl e of a safety catheter assenbly 300 according to the present

i nvention. Assenbly 300 conprises a body 308, a flash plug 310, a catheter

304, a hub y act. as n é@ﬁ% ng a

needl e shaf f&gﬂgaa ne kﬁ“&@?‘@%@%ﬁ?@%‘ﬁ%ﬁ%ﬁ# se ﬁgg% further
conprises a safety container which is djspased wthin 308, and hub 306
(not vi sual a‘;coa&bpai/%ﬁh? Pfeﬁﬁfﬁﬁﬁ“ﬁlgﬁﬂ-eA‘ﬁﬁ\’,ngb’téb%ﬁ@pﬂé?s&hqd?’%%ﬂazﬁaﬁhip&ﬁ es 3B
to 3Cillustrate catheter assenbly 300 in nore details. Body 308, flash

pl ug 310 and18afatheter 34,2 mbr308 20ayraey asreconaerion ard angadipsassenblyhayipgp. | n a
preferred enbodi nent, flash plug 310 is perneable to air. Catheter 304 is

flexible, pkidbiRft Mdd needlt tip302 affixeduneewitlt. Adserablyi 300dnmthearicomprisestaer i al
such as a nedical grade polyurethane, silastic, silicone rubber or a

simlar matgfd @5}&% i ARSIy 308 YA LAS 30606t Gsadyeppigntl 00 or
needl e asser%%qegjc% ﬁﬁ@lﬁgﬁg&%t of a%t al such as@@stai n?ggg st eel
(see above).. [ 0043 illustrated in detain in Figure 3B, body 308 has a
di stal end @thgﬁgaxleﬁrppt%efyg{ow nd 326. Figure 3B illustrates a sectional
view of a catheter assenbly 300. |In one exanple, body. 308 i esj,gned so
that flash 921310 nEiguss 3B WEsEYsR% Fﬁ‘#Ft?fir%e&’rbly Bﬁ%mﬁ%ﬁwﬂﬁdbg%s.
Body 308 is also designed such that it houses safety container 320, and
needl e assenddByflashphigd Orand dafetyxontainst $20may be made apter plastiepmigriabon a

preferred embodiment, flash plug 310 is permeable to air. Catheter 304 is flexible,
pliable, and soft, and is made out of 4 biocompatible material such as a medical grade
polyurethane, silastic, silicone rubber or a similar material. And, the needle assembly
such as needle assembly 100 or needle assembly 200 may be made out of a metal such as
stainless steel (see above).

[0043] As illustrated in detain in Figure 3B, body 308 has a distal end 324 and a
proximal end 326. Figure 3B illustrates a sectional view of a catheter assembly 300. In
one example, body 308 is designed so that flash plug 310 may be disposed within distal
end 324 of body 308. Body 308 is also designed such that it houses safety container 320,
and needle assembly such as needle assembly 100 or needle assembly 200.

[0044] Also, as illustrated in Figure 3B, body 308 is hollow and may have several
channels. Safety container 320 may be partially disposed within the hollow portion of
body 308 at proximal end 326. The portion of safety container 320 that is not disposed

within body 308 may be called a protruding safety container portion 322 or protruding
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[0044] Also, as illustrated in Figure 3B, body 308 is hollow and may have
several channels. Safety container 320 may be partially disposed within
the holl ow portion of body 308 at proximal end 326. The portion of safety
container 320 that is not disposed wthin body 308 may be called a
protrudi ng safety container portion 322 or protruding 56301P560 12 portion
322. Protruding portion 322 couples to hub 306, which in turn couples to
catheter 304. [0045] Figures 3Bto 3Cillustrate that a needl e assenbly

Contai ner  S30NG2P REURHR REt G oo QB8 s nEAURS ORI

needl e assenbly 100 or needl e assenbly 200 described above. In one

exanpl e, whéf4need! e assenbly 200 is used, it would be disposed through
cat heter 304, hub 306, safety container 320 and finally into_ body 308.

When need| e [08453nbl y FigurésSHhiodSeillustrase thehbheedlecasseatiy mnay beglifpesedi p 204
shoul d extend slightly beyond the edge of catheter 304. [0046] Body 308 is

al so desi gnehobgh Ediinstéri 308, tsough hlk 306, theuiiesafery vontaned320and fmally intobbady
wor ds, body 308 is designed to show bl ood flash back to indicate to the

cl i ni i an_ peohonTfighik AEedERGRLIynibyichebE a6iuB8Y FI0 driBadls hdBmbliaioohot h

units have reac e patient To functi'on as a flash chanber,
body 308 is typicall de out o t i N r to

'nd cate bl dEWPRR Erps it on i ple. ok PARTERNGH B0 B  BpBRE" (0 (e
with a small_transparent w ndow or slit along a,surface of bod to
i ndi cat e bl dégoseddarough eathetergdzhuly :%)Gaﬁ’f%tﬂ‘SS ' F\%fqm’ér aH)SI"ﬁB&P&PéS@é%e tip
103 and needl e shaft 101 are both hollow, when hollow needle tip 103 has
reached a véaVien fziedleasseinibly 200/ prgpetlp hssembled as above, needle tip 204 shou d extend

slightly beyond the edge of catheter 304.

[0046] Body 308 is also designed to function as a flash chamber mentioned
above. In other words, body 308 is designed to show blood flash back to indicate to the
clinician performing the needle tip and the catheter insertion that both units have reached .
the patient's vein. To function as a flash chamber, body 308 is typically made out of a
transparent material in order to indicate blood flash back. Alteratively, body 308 may
simple by designed with a small transparent window or a slit along a surface of body 308
to indicate blood flash back.

[0047] In an embodiment where hollow needle tip 103 and needle shaft 101 are
both hollow, when hollow needle tip 103 has reached a vein, blood will flow up hollow
needle tip 103 and needle shaft 101. Blood flash back occurs when the blood spills into
body 308. At this point, it is desirable that the clinician knows that hollow needle tip 103
has reached the vein so that the clinician may then stop advancing hollow needle tip 103

and may then begin sliding catheter 304 into the vein.
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needl e tip 103 and needl e shaft 101. Bl ood flash back occurs when the bl ood
spills into body 308. At this point, it is desirable that the clinician
knows that hollow needle tip 103 has reached the vein so that the
clinician may then stop advancing holl ow needle tip 103 and nmay then begin
sliding catheter 304 into the vein. 56301P560 13 [0048] As nentioned, body
308 may al so have channels. In an enbodi nent where the insertion needle is
a solid needl e such as needl e assenbly 200 descri bed above, body 308 may

be designed w two qr three cha as_,shown in Fig channel
may be used[%"tsgnl y h §‘ée“ﬂ8’é‘ﬁﬁgomgtsm%§.s° ﬁ%vetchg%nekh‘z%g? grr@%?&%fltood wi ||
flow up groove 212. Needl e shaft_ 202 may be a solid n%edl shaft.thus, no
bl ood will thatedhe inspition geedls issolid nesslleieh aa peadieassimy y oy dessypedabove,

t hrough the other channels in body 308 to indicate blood flash back to the
clinician. Rbigs0tumay b desigried withatwoak thrbathannels esshomaau Figush3B+ ORO2 may be
| arge enough so that blood may travel along needle shaft 202 through the

same channelhadn@PARY bé'G&a16 bl Holseibedl 3natt 202 Intthie cabediarht, blvodwill dlow
flash plug 310 is ™designed t0 prevent blood from shooting out of body 308.

ThS T hec R ¥ake bR PREUAD LharIRGEA ¥ f AaSlebllb Shfnh b bRABOG NS

as well as t nrm Ze conta ( I's al'so designed to
F0050] i guiwoud' et Blon i el 508 12, itagr o Reverhaifies BT SER
hour gl ass shape. This shape may nake safety catheter assenbly 300 easier
to handl e aA@8 sipdicaiedloadtlash batk totheglinicianr Alteraativelia the “i‘ﬂ%é‘%g@iﬁe"s% may
al so be nore aesthetically pleasing than an ordinary cylindrical shaped
body 308. needle shaft 202 may be large enough so that blood may travel along needle shaft 202

through the same channel.

[0049] According to an example of the present invention, flash plug 310 is

designed to prev‘ent blood from shooting out of body 308. This is necessary to prevent

exposing the clinician to harmful pathogens as well as to minimize contamination. Flash

plug 310 is also designed to allow air to flow through to prevent pressure built up in the

assembly.

[0050] Figure 3C illustrates that body 308 may have the design of an hourglass

shape. This shape may make safety catheter assembly 300 easier to handle and may

provide a better grip. The hourglass shaped body 308 may also be more aesthetically

pleasing than an ordinary cylindrical shaped body 308.

[0051] Catheter 304 may be a typical intravenous catheter to assist in medication

injection into a patient. Such a catheter is typically short. In one exemplary embodiment,

catheter 304 is disposed about a hollow needle tip 103 such that hollow needle tip 103

extends slightly beyond the edge of the catheter 304 (see Figures 3B-3C). Hollow needle

tip 103 may be about 0.25 inches long and catheter 304 may preferably be slightly shorter
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[ 0051] Catheter 304 may be a typical intravenous catheter to assist in

medi cation injection into a patient. Such a catheter is typically short.
In one exenpl ary enbodi ment, catheter 304 is di sposed about a holl ow
needle tip 103 such that hollow needle tip 103 extends slightly beyond the
edge of the catheter 304 (see Figures 3B-3C}. Hollow needle tip 103 may be
about 0.25 inches long and catheter 304 may preferably be slightly shorter
56301P560 14 than 0.25 inches. Catheter 304 having hollow needle tip 103

di sposed th [ RAk S, Nt I =t aqr. as
nub 306, [ ochs 075 T Seadier A0hsB AR 4B Rl GEAOPARIERMIESh RimRiel
protruding portion. 322 thereb affi‘i%% nﬁgg e shaft 101, hollow needl e
tip 103 and BiRirdinarysathefer sopnector s hp 320. Safety container 320 is
coupled to body 308. Preferably, safety container 320 is designed such
that when cdOPSBd to HodypthIgures B end 3CHhmba3064s thencowplsd tegprotautigprationr
slid off from body 308 but not from hub 306. In such a design, safety

cont ai ner i 322l thavtsy Afieig reedlb ehdfol 1nBeiidvendedle OB ud cathetep 80P Rsafedf
easily and quickly trapping hollow needle tip 103 after insertion of

cat heter 304ohpiRe @ﬁ&V%etgl[cgﬁéﬁﬂer 530 i@'&&?}{lﬁ{ toSBeAYBOET Fle?éf?&g,i AR corftdh&iet er

304 is disposed about nee tip 204 s t hat need.é t1p” 204 "ext ends
RN T T e e o
G sposed 1 helelched & S OEF e DoAY 30LFRALITIRRD A0 A R BED AGEIBhORIRS hub 306,
[0054] In both Figures 3B and 3C, hub 306 is then coupled to protruding
portion 32Zontineeisalwdysickosadgo helbaiw needlectin 1080fer thegaupose of gastp andguicldsit het er
304 to safety container 320. Safety container 320 is coupled to body 308.
Preferably, teappmighollowmaedietip3DV after insertion of catheter 304 is achieved.

[0053] In another exemplary embodiment, catheter 304 is disposed about needle

tip 204 such that needle tip 204 extends slightly beyond the edge of the catheter 304 (see

Figures 3B-3C). Needle tip 204 may be about 0.25 inches long and catheter 304 may

preferably be slightly shorter than 0.25 inches. Catheter 304 having needle tip 204

disposed therein is inserted into an ordinary catheter hub such as hub 306.

[0054] In both Figures 3B and 3C, hub 306 is then coupled to protruding portion

322 thereby affixing needle shaft 202, needle tip 204 and catheter 304 to safety container

320. Safety container 320 is coupled to body 308. Preferably, safety container 320 is

designed such that when coupled to body 308, safety container 320 may be detached or

slipped off from body 308 but not from hub 306. In such a design, safety container is

always close to needle tip 204 for the purpose of easily and quickly trapping needle tip

204 after insertion of catheter 304 is achieved.

[0055] Figures 4A-1 and 4A-2 illustrate an example of a safety container 320. In

this embodiment, safety container 320 comprises at Ieast one lumen, lumen 410, a gate
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desi gned such that when coupled to body 308, safety container 320 nay be
detached or slipped off from body 308 but not from hub 306. In such a
design, safety container is always close to needle tip 204 for the purpose
of easily and quickly trapping needle tip 204 after insertion of catheter
304 is achieved. [0055] Figures 4A-1 and 4A-2 illustrate an exanple of a
safety container 320. In this enbodi nent, safety contai ner 320 conpri ses
at | east one lunen, lunmen 410, a gate 56301P560 15 412, a front opening

414, and a i 416, 410 . e of
safety cont g?%grf?tgggpgrﬁgg ‘é@s%ﬁlgg%kaqi) I\}lggﬁégf Ié‘?‘y&ﬁgmlgﬁ‘é?y‘ﬁé‘ ﬁ?i%d’@! t!gfiosed
within body 308 | eaving, a protruding portion 322 (see Figure 30 . .. ..
Material s f M@thof ﬁ%feW&OP?aHPf g%(éf"é% 3‘556 by safoty S?“}?égé(ﬂﬁ\fjéﬁ’o#ifw%nf orm
protruding portion 322. Protruding portion 322 nmay be shaped |ike a |uer
end such t hhody 308deavinge paitiuding poftion 323 (spgFigure 86). hMisterigsdrons thewalliof
figures 3B and 3C). [0056] Figure 4A-1 denonstrates that in one exanple,

gate 412 i ss#feyRonRither 820 ﬁhﬁ%bé stwed 682 forth prosdigpeatiby 320, f Prsardding fr ont
opening 414. A needl e assenbly such as needle assenbly 100 havi ng needl e

shaf't 101 apgedaglahomaedhmelitie 10br BRI sdih Sl SROMIL anld oo ahdatoilo teNi ng

414, through gate nto safety contalner 320. When ne assenbl y

100 is bein L sposed.t hr ough ty contai ner 320, needl e assenbly 100
passes thr@ﬁgkfiﬁwmﬁ%‘ﬁ%?ﬁa”‘iﬁf gate 412, and into lunen 410. As needle

assenbly 100 is_ passing through gate 412, it pushes gate_ 412 away, from
front openi Hf5814. saFielte 444 mongfat@zétilgoqq%qm @%&‘@Béﬁfﬁﬂ@s wsideon as
depicted in Figure 4A-1. [0057] Figure 4A-2 then denonstrates safety
cont ai ner 3hondnd2taad dd sengaply gffised fodinont aperdng ¢ He A npedleassemblysuethas bl ood
flash back through body 308, the clinician wl]l '

needle assembly 100 having needle shaft 101 and hollow needle tip 103 may be disposed

through front opening 414, through gate 412, and into safety container 320. When needle
assembly 100 is being disposed through safety container 320, needle assembly 100 passes
through front opening 414, gate 412, and into lumen 410. As needle assembly 100 is
passing through gate 412, it pushes gate 412 away from front opening 414. Safety
container 320 is then in the opening position as depicted in Figure 4A-1.

[0057] Figure 4A-2 then demonstrates safety container 320 in the closing
position. After the clinician see the blood flash back through body 308, the clinician will
retract needle assembly 100 int;) safety container 320. As hollow needle tip 103 retracts
pass and beyond gate 412 and into lumen 410, gate 412 will swing into a closing position.
This feature allows at least the needle tip portion 106 of assembly 100 to be trapped
within safety container 320.

{0058] Figures 4A-1 and 4A-2 illustrate that needle assembly 200 may be used
instead of needlé assembly 100. Here, Figure 4A-1 demonstrates that in one example, a

needle assembly such as needle assembly 200 having needle shaft 202 and needle tip 204
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retract needle assenbly 100 into safety container 320. As hollow needle tip
103 retracts pass and beyond gate 412 and into |unmen 410, gate 412 w |
swing into a closing position. This feature allows at |east the needle tip
portion 106 of assenbly 100 to be trapped within safety container 320.
[0058] Figures 4A-1 and 4A-2 illustrate that needl e assenbly 200 may be
used instead of needle assenbly 100. Here, Figure 4A-1 denonstrates that
in one exanple, a needle assenbly such as needl e assenbly 200 havi ng

needl e shaf ' . | rough
front openi &lnga%%%ﬁ g’%ﬁ&let ﬁ{gg@%gﬂp g‘ié)%?:}%lﬁ? g?%@&ﬁg@@&&gﬁé@?ﬂoz Q?agigglp%ged

i nside lunen, 402 and.is swingably affixed o fraont opening 414. \Wen needl e
assenbl y zo@@gseéépﬁage @WM@M %ﬁwu@aéya@ﬁéw tedRnsoiramedd; cgdle
assenbly 200 passes through front opening 414, gate 412, and into |unen
410. As needssemblys2itos peing dispesed garougnspfety contgiheyilencedi, assembly 20@ pasgest e
412 away fromfront opening 414. Safety container 320 is then in the

openi ng positiroegh frontdppniag ¢th, igateMi1Qand idtd-lurhen § D) 584 ndedBLissendbly 200 fxen
denonstrates safety container 320 in the closing position. After the

clinician s %i@;&@g{?gﬁeﬁmﬁﬂg@%ﬁéﬁ% _ fx%i%ﬁ%)ehg,g Ak %f’é'bﬂ_” Wl

retract needl e 200 i ety container 320. needl e’tip 204
o a ol obPARBE Y R i e Seeht B bR e R ccd 0 i p "
[0060] The WHSHabl o BIbE TAa b BR S LAt e SUBA RS 04D FAROSE ety
container 320 to stay clean and free of bl ood residue. Wen a needl e shaft
passes t hr opgtitigmt Afterithe clini¢ianses thettleodbilashibaek broughdodye 368, shestlimician s wi ped
agai nst gate 412 thus, blood is contained

will retract needle assembly 200 into safety container 320. As needle tip 204 retracts

pass and beyond gate 412 and into lumen 410, gate 412 will swing into a closing position.

This feature allows at least the needle tip portion 206 of assembly 200 to be trapped

within safety container 320.

[0060] The swingable gate feature discussed above also allows safety container

320 to stay clean and free of blood residue. When a needle shaft passes through gate 412,

blood on the outside of the needle shaft is wiped against gate 412 thus, blood is contained

within safety container 320. The clinician thus may handle safety container 320 having a

needle tip trapped inside without risk of exposure to harmful pathogens.

[0061] One advantage of needle assembly 100 or needle assembly 200 is that

there is a step up juncture such as set up 230 from the needle shaft to the needle tip. One

main objective for a safety catheter insertion device is to enclose the needle tip after the

catheter has been successfully inserted into the patient. The needle tip according to the

present invention is designed such that needle can be trapped within the safety container

without the risk of being dislodged during retraction.
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within safety container 320. The clinician thus may handl e safety container
320 having a needle tip trapped inside without risk of exposure to harnful
pat hogens. [0061] One advantage of needl e assenbly 100 or needl e assenbly
200 is that there is a step up juncture such as set up 230 fromthe needl e
shaft to the needle tip. One main objective for a safety catheter

insertion device is to enclose the needle tip after the catheter has been
successfully inserted into the patient. The needle tip according to the

present invepataAn is desi S |84 G fd 1 he
safety cont gpéléezﬁ Wi t%%ulp gedrl%{g“%ug{]@%el:%%gq‘dﬁ %’I lﬁ%ﬁ%%‘egﬁ ?‘uﬁﬁgg’}’%‘?‘%é‘?it%n.
56301P560 17 [0062] As i]lustrated in Figure 4A-1 apnd 4A-2, in one

exenpl ary erfbGeHFEhEap b@io“@qeélgﬂwwlf}‘r‘% "PﬁS‘I‘ﬁQV\P*}?EQBP‘Eng ﬂé qfsately ¢ hi n

| umen 410, back opening 416 of safety container is designed such that only
needl e shaf tcon@inenisydesigned sweh thghonlgineaside shaft IOW maydatdhwough. pSincshellow d have a
blunt end's dinension that is larger than that of needle shaft 101, when

the needl e gskedlt tipn03 woaldiesdhdlunt pndsdiplessivwthanizNargérthin thatifaiedle sHaF
woul d have a dinension that is |arger than back opening 416. Thus, as

needl e assenp) Ywﬂéﬁ%ﬂ& ﬁeed‘iheéh'aﬁr?%?il{e%&ﬂg ﬁgicgﬁk?% EH ‘%8% %%e}’}’iriﬁxtcuﬂefl J ®@odldt hrough

back openi ng 416. erefore, ow nee e safely trapped
wi thin safe cont ai ner ..320. 063 n an_ex I ere edl e .as ly 200
s Used, t o PEYe ERpRRRY i Ryetete tat bk RaBE AR, Rl Rl AT Bt ng
416 of safety. container is designed suc that only ne e shaft 202 may
fit through beiggfeEcirdeingturg hHlOXGH nobpRsy tigy %@cgwa néggé-sTheﬂ%ﬁﬁnE? t hat

is larger than that of needl e shaft 202, when the needle shaft and the
needl e tip ®eedi¢ tp 03 wailtbe safely trappedrwithin safetyrontained32%ave a di mensi on t hat
is larger than back opening 416. Thus, as needl e assenbly 200 is being
retracted, j[0063]ure ZJhQ@nwekimpleathere needle assembly 200 is used, to effectively trap
needle tip 204 within lumen 410, back opening 416 of safety container is designed such
that only needle shaft 202 may fit through. Since needle tip 204 would have a blunt end's
dimension that is larger than that of needle shaft 202, when the needle shaft and the
needle tip couple to each other, juncture 210 would have a dimension that is larger than
back opening 416. Thus, as needle assembly 200 is being retracted, juncture 210 will not
pass through back opening 416. Therefore, needle tip 204 will be safely trapped within
safety container 320.
[0064)] Figures 4B to 4E illustrate another example of a safety container 320 in
several different sectional views. In this embodiment, safety container 320 comprises a
nose 400, a nose cap 430, a clip 406, a front opening 404 and a back opening 408. Nosé
400 and nose cap 430 may be made out of a plastic material. Clip 406 may be made out
of plastic, mylar, metal, smooth metal, or stainless steel.

[0065] In one embodiment, nose 400 further includes a first lumen 402 which is

surrounded by wall 403 of nose 400. Nose 400 includes a first Iuer end 420, which is the
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pass through back opening 416. Therefore, needle tip 204 will be safely
trapped within safety container 320. [0064] Figures 4B to 4E illustrate
anot her exanple of a safety container 320 in several different sectional
views. In this enbodi nent, safety container 320 conprises a nose 400, a
nose cap 430, a clip 406, a front opening 404 and a back opening 408. Nose
400 and nose cap 430 may be nmade out of a plastic nmaterial. Cip 406 may be
made out of plastic, nylar, netal, snpoth netal or stainless steel.

s surr O SRR TR P A0 Lok REoNote 41 e %“F‘ﬁ??‘ fer "end
to & oathet é?céqﬂﬁuer%igﬂﬁdﬁ" S e @ o@D Pt a8 PEH sk SR 7
the part of safety container 320 that is slidably coupled to body 308.

Saf ety cont émodﬁaoé 28nfety centaingh$2P is sigabbrcoupled dol 90@&0@8?@ thepurese fdke t hat

during the insertion of a needle and a catheter into the patient, safety
cont ai ner 3Zring tHe insertion aflaoeedit and heaﬂnﬁadh@,thapatimhaafef)mohtainmﬁé@wi|ll|i ck
and easy trapping of the needle tip into safety container 320. Wen the

needl e tip RAY ddie kPthe AbEAE laRE tHak RIlitAIEs cﬁﬁ&k fMitoasy ﬂﬁ)pl? ofth€ hésdle@yings!l | on

a body 308 to’retract the needle shaft t Is disposed within a safety

cont ai ner 3%9%}10%&1 e%é%‘ @L%&p&a ﬁg&'%x@ 5&9&& i e¢£§5gw 308.

Wth little rrays sare con and the
needl e shaft retracted e the saf LN t he
needle tip I© gmgi/ap "eadquéf é Fﬁ% Hheo eﬁgshéﬁmlls (ﬁSPO[S%B'BFI%ﬁOse cap
430 is disposed wt h| n first lumen 402. Nose cap 430Q further includes a
second | unesafeontgines 820 whichis parialistiand slicahly dwnqseéﬂn%@daé& 43Gth kitley, 406

force, body 308 may slide off safety container 320 and the needle shaft may be retracted
while the safety container holding the needle tip is still coupled to the hub and the
catheter.

[0066] Nose cap 430 is disposed within first lumen 402. Nose cap 430 further
includes a second lumen 432, which is surrounded by wall 434 of nose cap 430. Clip 406
is disposed within first lumen 402 and is positioned on a surface of the wall 434. One
function of nose cap 430 is to hold clip 406 in place inside lumen 402. Nose cap 430
may also function to reduce the size of back opening 408 such that there is only an exit
large enough for a needle shaft such as needle shaft 101 of assembly 100 or needle shaft
202 of assembly 200.

[0067] As illustrated in Figures 4B to 4E, clip 436 may be disposed inside lumen
402 and resting against nose cap wall 434. Figure 4D shows that clip 436 may include a
first leg 438 and a second leg 440. Clip 436 may be made out of one single piece of

plastic, mylar ,or metal, such as stainless steel, that is bent at a knee portion to give first
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is disposed within first lunen 402 and is positioned on a surface of the
wall 434. One function of nose cap 430 is to hald clip 406 in place inside
“lunmen 402. Nose cap 430 may al so function to reduce the size of back
openi ng 408 such that there is only an exit |arge enough for a needle
shaft such as needle shaft 101 of assenbly 100 or needl e shaft 202 of
assenbly 200. [0067] As illustrated in Figures 4B to 4E, clip 436 may be

di sposed inside lumen 402 and resting agai nst nose cap wall 434. Figure 4D

shows that clip 436 may include a first leg 438 and a second |leqg 440. dip
236 may be MREEE SrONHEE Yt M EmitER: e i iy Sforfied EPROMOREE Of s uch
as stainless steel, that is bent at a knee portion to give first 56301P560

19 | eg 438 amferidgained dtogepdidt. Al ternatively, clip 436 may be formed from
two pieces of material joined at one point. [0068] In one exanple, clip

436 may havgo0é8y shapgn ehe &ample, clgﬁ 436 indy haweptheshapg of am"liheta gt dépendingi n
t he openi ng or closing position. ip 436 may be designed such that first

leg 438 swi %%TWY‘@E th the gﬁéﬂiﬁgso@&%g*}%siﬁbﬁ.s AlibA36 nRYPetdesigned such Wen a

needl e assenbly Is being sposed through front opening 404. For instance,
CLLP 136 Do 20 oSSk SERFIR s et BRB R L et 11
needl o shat WSSTONY & BB BRRONGUPRBER FOPCRRSHNGA0A: SORBRERHETP SHOPeIRR af ot
event, clip 436 has a "J" shape. Figures 4C and 4D then depict clip 436 in
t he cl osi ng negdle hssemblytis hpipg digposst itaughe B, ¢lips3oabanges foatian "l shapoie
i nside safety container 320. Here, clip 436 would have an "L" shape. This
feature all @wg" ghapeedl e tip, such as hol | ow

[0069] Figure 4B also depicts that in one example clip 436 is in the opening

position as a needle shaft 330 is being inserted through safety container 320. In that

event, clip 436 has a "J” shape. Figures 4C and 4D then depict clip 436 in the closing

position trapping hollow needle tip 103 or needle tip 204 inside safety confainer 320.

Here, clip 436 would have an "L" shape. This feature allows a needle tip, such as hollow

needle tip 103 or needle tip 204, to be trapped within safety container 320.

[0070] This feature also allows safety container 320 to stay clean and free of

blood residue. When a needle shaft such as needle shaft 101 or needle shaft 202 passes

through gate 412, residual blood on the outside of the needle shaft is wiped against gate

412 thus, the blood is contained within safety container 320. The clinician thus may

handle safety container 320 having the needle tip trapped inside with low risk of exposure

to harmful pathogens.

[0071] As mentioned, one advantage of needle assemﬁly 100 or needle assembly

200 is that there is a step up 230 from the needle shaft to the needle tip. One main

objective for a safety catheter insertion device is to enclose the needle tip after the
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needl e tip 103 or needle tip 204, to be trapped within safety container
'320. [0070] This feature also allows safety container 320 to stay clean and
free of blood residue. Wien a needl e shaft such as needl e shaft 101 or
needl e shaft 202 passes through gate 412, residual blood on the outside of
the needl e shaft is w ped against gate 412 thus, the blood is contained
within safety container 320. The clinician thus may handle safety
cont ai ner 320 having the needle tip trapped inside with |ow risk of

t . ' f
needi o assertigiel bbb RSN HAd S RRL A= aRED LUBREIIRC | 50
fromthe needl e shaft. to the n edhg}ti% One .mai n qob' ective for a safety
cat het er i nPEFSERGRVERLiOD dsdesigned;such tha esd]e canbe igpred Within thesafety, contaigeln 1 ps 60

20 catheter has been successfully inserted into the patient. A needle tip
accor di ng t ovithest thprigk efibeingdishodgasduring atsicowd such that needl e can be -
trapped within the safety container wthout the risk of being dislodged
during retrd@072n. [ OAgZMNushatedlin Higurea dBoidi, i @uereremplarit embddiment, one
exenpl ary enbodinent, to effectively trap hollow needle tip 103 or needle

tip 204 wi t Reedvelyirad BOIBW tdle 10K or RERMN MU2AOF L RANShYn SO0 bader s

desi gned such that” only a needl e shaft such as needle shaft 101 or 202 may
fit through.

. i i
cnough o CREREARF O Gk i e Sudin ity And Baftthch iHeBBe, o
aneedl e ti ch as |1 ow needle $ip 103 or needle tip.204 wou have a
B unt ond & SRR DRt B ol oy eRieRcs, POMEAPGR0an BLEEALR QR 14BE  or
needl e shaft 204. Hence, when the needle shaft and the needle tip are
coupl ed to éebeughdonde needheshafite shidethrayghed woul d have a dinension that is:

| ar ger than
[0073] In such an embodiment, a needle tip such as hollow needle tip 103 or

needle tip 204 would have a blunt end's dimension that is larger than that of a needle
shaft 101 or needle shaft 204. Hence, when the needle shaft and the needle tip are
coupled to each other, the juncture formed would have a dimension that is larger than
back opening 408. Thus, as the needle assembly is being retracted, hollow needle tip 103
or needle tip 204 will not pass through back opening 408 but will be safely trapped within
safety container 320.

[0074] Needle assembly 100 (see Figures 1A-1D) according to these
embodiments may be designed such that if a strong force is applied in pulling or
retracting needle shaft 101, hollow needle tip 103 will detach or break off from needle
shaft 101. In that way, only needle shaft 101 will exit the safety container 320.

[0075] Similarly, needle assembly 200 (see Figures 2A-2D), according to these
embodiments, may be designed such that if a strong force is applied in pulling or
retracting needle shaft 202, needle tip 204 will detach or break off from needle shaft 202.

In that way, only needle shaft 202 will exit the safety container 320.
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back opening 408. Thus, as the needle assenbly is being retracted, hollow
‘heedle tip 103 or needle tip 204 will not pass through back opening 408
but will be safely trapped within safety container 320. [0074] Needl e
assenbly 100 (see Figures | A-1D) according to these enbodi nents may be
designed such that if a strong force is applied in pulling or retracting
needl e shaft 101, hollow needle tip 103 will detach or break off from
needl e shaft 101. In that vvay, only needle shaft 101 will exit the safety

contai ner 3 0075] oM I e asse es 2A- 2D),
accor di ng tc?;g%ilse r@%ﬁi r%tsg}mﬁﬁ? HE %Wg%%ﬁ’eﬁ’@gﬁ&f%ip péetSF’?}ng
force is applied in pulling or retracting needle shaft 202, needle tip 204
wi |l detach IBYenBP%gQ! y inpesting efaisathetordnto apatient ufifizing an inserjion davige need! e
shaft 202 will exit the safety container 320. 56301P560 21 [0076] Fi gures
5A-5G i | | usthasing amecdiz tippSafety cathetm dnsartivarddvicg 500 be providedtfully nvent i on
for safely inserting of a catheter into a patient utilizing an insertion

devi ce hawa@@nmldae@db@x?t@ theMMRIdImER HRERbed DS, LDARAR0 A mefd ggy be

provi ded fuIIy assenbl accordlng to the enbodi nents descrlbed

Devi ce 500 f |
cat heter 304 a nee ?% t| plg@g %%‘ﬁnﬁﬂ?&%&%‘%@ gg%d%%f) @‘g@ &lf
Note that n I ee ti eedl t| p 204
di scussed a%@@t?o % Eﬁ)é?&’ls {‘}Féﬁﬁ’dgc?é ’?@&ﬂ]@:ﬁ? Eé‘i’ P %eedl e
shaft 202 disc ssed above ({0077 When needle tip 502 positioned in an
interior hoPPRSHF BBLPT discussed ahove.cAnparcedle simft 5Q4tI§aBt bepnqedlﬁ shadt d8Homnaedlet | y

beyond the edge of the catheter 304 such that a clinician may insert
needl e tip Shalt 20%discussedtabove304 into a patient. Body 308 may act as a

[0077)] When needle tip 502 positioned in an interior hollow portion of the
catheter 304, its tip may ext'enci slightly beyond the edge of the catheter 304 such that a
clinician may insert needle tip 502 and catheter 304 into a patient. Body 308 may act as a
handle to assist the clinician in the maneuvering of needle tip 502 and catheter 304 into a
vein of the patient.

[0078] When needle tip 502 has punctured a vein, blood will shoot out into body
308 which is transparent or which has a window so as to indicate to the clinician that
needle_ tip 502 has reached the patient's vein. At this point, the clinician may manualy
slide catheter 304 into the vein of the patient by using his or her fingers.

[0079] When catheter insertion is accomplished, the clinician depresses down
onto hub 306 and catheter 304, and manually withdraws needle tip 502 from the patient
by pulling on body 308 which houses needle shaft 504 and retracting needle shaft 504
away from the patient. Needle tip 502 is then retracted into safety container 320 and

trapped inside safety container 320. The clinician may continue to pull on body 308 so
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handl e to assist the clinician in the maneuvering of needle tip 502 and °
catheter 304 into a vein of the patient. [0078] Wen needle tip 502 has
‘punctured a vein, blood will shoot out into body. 308 which is transparent
or which has a window so as to indicate to the clinician that needle tip
502 has reached the patient's vein. At this point, the clinician my
manual ly slide catheter 304 into the vein of the patient by using his or
her fingers. [0079] Wen catheter insertion is acconplished, the clinician
depresses d 3 and, cat er. 304.. a manual | i thdra

needle tip 3@% né@%%%ﬁ%aﬁ&eﬂ?e%leb@ %ﬁl“f’{nﬁ’@? 8’Ht ﬁ%ﬂ?j’ C%‘gg‘%?%ﬁ"ﬁ%‘ﬁg & Meedl e
shaft 504 aq& retracting needle shaft 504 away fromthe patient. Needle
tip 502 is tH&he §teR v&%i(g@slanﬁ%l%%@dv tioH{2and deedio shafip4 as disspised abpyede
safety contai ner 320. The clinician may continue to pull on body 308 so
56301P560 24008t needihe ciihizian Mdy4herbmove safeiyeontames famviiubl 306 dty pallig

saf ety contai ner 320 because of the of the step up 230 designed into

needl e tip Hdbodpdosardhedivnhi: 500 4itBendighiofed bRy ontaih&0BQis ddched

clinician may then renove safety container fromhub 306 by pulling on body
308 and ' ' i
detached 1 o RIT4% AR alclc RE BRIt 304 o LRI SR F R BER S,

[ ith,th tient.... Needle tip 502 will be .saf t d Wi thi
ooty cont MRl B SRR prByaiin o coripinen BOLSERR0RS SB-k ach

needl e shaft_504 fromneedle tip 502 by applying nore_force on body 308

P .
and/ or needIeshaiciangpay alsg detachaeedle pRaft 16 neqdls €p 5QUbYaRPIYEE MEE/si cal | y
broken off needle tip 502. Safety container 320 may thus contains only
needl e ti p feeeonbody 308 ahd/qroeed$ shafeSQdl. iAdtetnatinelypyectleshafi S0 omg bef saf ety
contai ner 320 along with needl e
physically broken off needle tip 502. Safety container 320 may thus contains only needle

tip 502 afterward.

[0081] The clinician may then dispose of safety container 320 along with needle
tip 502. The clinician may then hook up an 1.V. drip to hub 306 to allow fluid or

medicine to be injected into the patient through catheter 304.
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tip 502. The clinician may then hook up an I.V. drip to hub 306 to allow
fluid or nedicine to be injected into the patient through catheter 304.
56301P560 23 W claim 1. A safety catheter assenbly conprising: a hollow
needl e shaft having a first end, a second end, and a first dinension; a
hol | ow needl e tip, said hollow needle tip having a sharp end and a bl unt
end, said blunt end having a second dinension that is greater than said
first dinmension to couple to said first end to forma juncture, said
juncture beim istep up fromsaid first end; a catheter disposed about
sai d hol | ow needl € shaft and said hollow needle tip with said hollow

needle tip protyudin rom an edge of .said catheter; and a connector to
coupl e said iaﬁ?&%ty%f‘%et&rgsé?@ﬁy%%‘ﬂflgpﬁer which is partially disposed

within a body, said safety container being designed to trap said holl ow
needl e tip therein aft@hollosy epedlgishafihaangip frst epd, aseeandesdiazd@ sl d safety
container. 2. A needle assenbly as in claim1l wherein said safety contai ner
further conpri si ngimensiofi;i r st | unen; a front openi ng wheret hrough said
needl e shaft and said needle tip being disposed; at |east a gate di sposing

within said first | umepphaprey M'dg’,‘%&ﬁolw HeddleORY havaeIdHARD eritiPdnd a0HiR

bei ng desi gned such that when said hol |l ow needl e 'shaft” and ™ said hol | ow

needle tip are belfd.fh BRAPGH HallnB4%Beotd SmbAREH thBRE Bedfr ith YaidFHr&

dimension to couple to said first end to form a juncture, said juncture being a step
up from said first end;

a catheter disposed about said hollow needle shaft and said hollow needle
tip with said hollow needle tip protruding from an edge of said catheter; and

a connector to couple said catheter to a safety container which is partially
disposed within a body, said safety container being designed to trap said hollow

needle tip therein after said hollow needle tip retracts into said safety container.

2. A needle assembly as in claim 1 wherein said safety container further comprising:
a first lnmen;
a front opening wherethrough said needle shaft and said needle tip being
disposed;
at least a gate disposing within said first lumen and coupling to said front
opening, said gate being designed such that when said hollow needle shaft and
said hollow needle tip are being disposed through said front opening said gate

swings backward away from an original closing position and when at least said

AR
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swi ngs backward away froman original closing position and when at | east
said | 1111112112121121212112112111111 56301P560 S 24 hol |l ow needl e tip
‘sufficiently retracts into said first lumen said gate returns to said
original closing position to trap said hollow needle tip therein; and a
back openi ng having an opening dinension that is snmaller than said

juncture to stop said juncture and said hollow needle tip fromexiting said
back opening. 3. A safety catheter assenbly as in claim2 wherein said

first lumenis a %ﬁg@ r{xf@iﬁé& ﬁg s@fﬁciegﬁ%re%@gtsti@o CoUR: llitiﬂger§@a5<§igﬁ9fé?tﬂﬁ§ fJ saipai d

nose further com;ll Se cap beln |spose§ ereln; said nose cap

i ncludi ng a second, | upen,, and . bei ng confi.qured t .accept. sai d hol | ow

needl e shaft and Fgml FJS?‘P%W%%@H@%”&%@ h%ﬂawt“(?e(g%flf’%éﬂgﬁ’i %ﬁback openi ng
in a manner that stops said juncture and said hol|ow needle tip fraom
exiting said back opertiaskjopaning havinghs cpaniag dineenstonthatdssmafler thap said| e
assenbly as in claim3 wherein said gate is a clip having tw | egs, one of
said two | egs beijogetale 3@a6p chidviundiure smi sdid hollow neadie tipHemexiting sdidbadse and
said nose cap to secure said clip, the other leg of said two | egs

di sposi ng about s(?b%n%ri ginal closing position. 5. A needle assenbly as in
claim4 wherein sai ol l ow needl e shaft is a solid needle shaft having a
slit on a surface of said solid needle shaft. C 1#l11Ihflllhih/fllIff
56301P560 25 6. A needle assenbly as in claim5 wherein said body including

a distal end, a proxinal . . . A .
3. A Ils)afety cgEeter assembly as in claim 2 wherein said fi.rst lumen is a nose having a

Iuer end to couple to said connector, said nose further comprising a nose cap being
disposed therein, said nose cap including a second lumen, and being configured to
accept said hollow needle shaft and said hollow needle tip, and to define said back
opening in a manner that stops said juncture and said hollow needle tip from exiting

said back opening from inside said second lumen.

4. A needle assembly as in claim 3 wherein said gate is a clip having two legs, one of
said two legs being disposed within said first lumen between said nose and said nose
cap to secure said clip, the other leg of said two legs disposing about said original

closing position.

5. A needle assembly as in claim 4 wherein said hollow needle shaft is a solid needle

shaft having a slit on a surface of said solid needle shaft.

—
O g
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end wher ét hrough sai d safety container being partially disposed, and at

| east one transparent portion. 7. A needle assenbly as in claim®6 further
“conprising a plug being disposed within said distal end, said plug being
air pernmeable. 8. A needle assenbly as in claim7 wherein said body has an
hour gl ass shape design. 9. A safety catheter assenbly conprising: a needle
shaft having a first end, a second end, and a first dinension; a solid
needl’e tip, said solid needle tip having a sharp end and a blunt end, and

a groove, said,blupt end havi.ng a second di.gensi.on that j.s greater than
Sabd Tivst o Adnelloasraby da A Haite S St s dbodifceme o it Slrroroal o o
juncture being a step up fromsaid first end, and said_groove running

axi al |y al ong @dsvhereibrough said pafety sontainenbeing partially disppsedstaad @t kastppom sai d
sharp end to said blunt end; a catheter disposed about said holl ow needl e
shaft and sai drdmspdrewpostidl e tip with said hollow needle tip protruding
froman edge of said catheter; and a connector to couple said catheter to a
safety container which is partially disposed within a body, said safety
contai ner being designed to trap said hollow needle tip therein after said

20 in o ai mlo ARetdh GRS 457 0RGh § CRPLTRmBRTEY Bl cigoRE My BRI ¥

lilt 11 111 56301P560 26 a first. lunen; a front opening wherethrough said
needl e shaft a‘ﬁﬂa]]sP@Sdsaé‘gPlPﬂgﬁlé‘S&}fé’e{mﬁ?bl%ei ng di sposed;
8. A needle assembly as in claim 7 wherein said body has an hourglass shape design.

9. A safety catheter assembly comprising:
a needle shaft having a first end, a second end, and a first dimension;
a solid needle tip, said solid needle tip having a sharp end and a blunt end,
. and a groove, said blunt end having a second dimension that is greater than said

first dimension to couple to said first end to form a juncture, said juncture being a
step up from said first end, and said groove running axially along a surface of said
solid needle tip and exten&ing from said sharp end to said blunt end;

a catheter disposed about said hollow needle shaft and said hollow needle
tip with said hollow needle tip protruding from an edge of said catheter; and

a connector to couple said catheter to a safety container which is partially
disposed within a body, said safety container being designed to trap said hollow

needle tip therein after said solid needle tip retracts into said safety container.

10. A needle assembly as in claim 9 wherein said safety container further comprising:

(N i

L # S
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at least a gate disposing within said first |lunmen and coupling to said
front opening, said gate being designed such that when said needl e shaft
and said solid needle tip are being disposed through said front opening
said gate sw ngs backward away from an original closing position and when
said solid needle tip sufficiently retracts into said first |unen said
gate returns to said original closing position to trap said solid needle
tip therein; and a back openi ng having an openi ng di nensi on being snall er
than said juncture t%fﬁﬁﬂgnéiid juncture and said solid needle tip from
exiting said back opening. . A safety catheter assenbly as in claim10
wherein said first lumen is a.nose having a. luer .end to couple to said
connector, said nose @Lf?‘i"‘lﬁ@?e“é*!ﬂ'r’ﬁ]f“?f%tg%ggsﬁé§€e %ﬁ‘ag‘éﬂﬁéa‘ddpg‘%)ﬁ?é‘%qmerei n,
said nose cap including a second | unen and being configured to accept said
needl e shaft and beinigdlispobédd needl e tip, and to define said back opening in
a manner that stops said juncture and said hollow needle tip fromexiting
said back opening fr afehstaigde digposing o4bitisdidfinlunid.and cogsitizeo ssid oht y as
in claiml1ll wherein said gate is a clip having two | egs, one of said two

| egs being dispo g, thi i } %g@ﬁ | ;@ nose
Frr~~r~~rrrr~rr L%ﬁggﬁ%ﬁ?@§?§$$ﬂg%¥%%%%%%ﬁﬁ?%# gggﬁﬁ%ﬂ%ggﬁﬁgﬂgggﬁagﬁip,
the other |leg of said.two, egs.dis ing. abqut said.original .closing

posi tion. 13 A REEYF P ARbeitdspesed hralh 3l Fonl Rocning SRl 4F VBB ¢ hart i s
solid needle Shafbtackward away from an original closing position and when said solid needle tip

sufficiently retracts into said first lumen said gate returns to said original closing
position to trap said solid needle tip therein; and

a back opening having an opening dimension being smaller than said
juncture to stop said juncture and said solid needle tip from exiting said back

opening.

11. A safety catheter assembly as in claim 10 wherein said first lumen is a nose having a
luer end to couple to said connector, said nose further comprising a nose cap being
disposed therein, said nose cap including a second lumen and being configured to
accept said needle shaft and said solid needle tip, and to define said back opening in a
manner that stops said juncture and said hollow needle tip from exiting said back

opening from inside said second lumen.

12. A needle assembly as in claim 11 wherein said gate is a clip having two legs, one of

said two legs being disposed within said first lumen between said nose and said nose

—
O g
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having a slit on a surface of said solid needle shaft. 14. A needle
.assenbly as in claim 13 wherein said body including a distal end, a

proxi mal end wheret hrough said safety container being partially disposed,
and at | east one transparent portion. 15. A needle assenbly as in claim 14
further conprising a plug being disposed within said distal end, said plug
being air perneable. 16. A needle assenbly as in claim15 wherein said body
has an hourgl ass shape design. 17. A nethod of safely inserting a catheter
assenbly conpri.sing. 5 | ,ow needl e .shaf.t to a, holl.qw needle tip,
sai d hol | ow ne& %%e%lﬁg%b ﬁfi‘gi"%g&ge’flfgr %‘?S&Eﬂta’? legsdisnosme ahopt sﬁ‘ﬁd’“ﬁ‘ {1 st

di nensi on, sai%ﬁhollowaneedle tip having a sharp end, a blunt end, and a
second di mensi OISOERPSII.great er than said first dinension such that said
coupling forns a juncture that is a step up from said first end; disposing
a cat heter about said hollow needl e shaft and said hollow needle tip with
said hollow needle tip protruding froman edge of said catheter; and

56301P560 28 3cAnreditiangmbhi 4 ia AlahR e wheRinsa@heide saRiadol@nedht slafi S
partially disposed wthin a body using a connector, said safety container

bei ng desi gnedhgﬁnésggg oﬁagsqrfg&gdglfsgi\tgggﬁggéﬁletghgﬂy herein after said holl ow

needle tip retracts 1nto sal contalner. 18. A nethod of safely
inserting a catheter assenbly as in claim17 wherein said coupling of said
catheter to said safety container further conprising: designing said safety

container tq . include a first |lunmen; a_ font Q(Peni ng )
14. A needle assembly as in claim 13 wherein said body including a distal end, a

proximal end wherethrough said safety container being partially disposed, and at least

one transparent portion.

15. A needle assembly as in claim 14 further comprising a plug being disposed within

said distal end, said plug being air permeable.
16. A needle assembly as in claim 15 wherein said body has an hourglass shape design.

17. A method of safely inserting a catheter assembly comprising:
coupling a hollow needle shaft to a hollow needle tip, said hollow needle
shaft having a first end, a second end, and a first dimension, said hollow needle
tip having a sharp end, a blunt end, and a second dimension that is greater than
said first dimension such that said conpling forms a juncture that is a step up from
said first end;
disposing a catheter about said hollow needle shaft and said hollow needle

tip with said hollow needle tip protruding from an edge of said catheter; and
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wher et hrough sai d needl e shaft and said needle tip being disposed; a gate
di sposing therein and coupling to said front opening, said gate being

"desi gned such that when said hollow needl e shaft and said hol | ow needl e
tip are being retracted pass said front opening said gate sw ngs backward
away froman original closing position and when at | east said hol | ow
needle tip sufficiently retracts into said first lunmen said gate returns
to said original closing position to trap said hollow needle tip therein;

and a back openi ng havi nhg an openi di nepsion that .is . |l th sai d
juncture to stop said% lﬁgéggﬁ%tp‘%ﬁtaaﬁﬁfg o%“‘%émhé‘ﬁ‘[‘?gg“r“ dlé&‘i%{&ling

sai d back opening. 19. A nethod of safely inserting a catheter assenmhly as
in claim18 wher evithin e hody usieg 2 genneetos said safgtycoptagnss being designedite gap sad
conprising: designing said first lunmen to be a nose having a luer end to .
coupl e to said aptlowcicedls tipnktréih lafter shidCiollo A nebdlaitip réBR iRBGRIQATY sposi ng
a nose cap within said nose, said nose cap including a second |unen and
bei ng configured fei.ffecept said hollow needl e shaft and said hollow needle
tip, and to define sal d back opening in a manner that stops said juncture
and said hollow needle tip fromexiting said back opening frominside said
second lunen. 20. A nethod of safely inserting a catheter assenbly as in

egs.  one of 5 @ aetbbol Y inseng o RUBGEBIRPYIAY It Ca { PP RO S een
said nose and said nose cap to .
of said catheter to said safety container further comprising:
designing said safety container to include a first lumen; a front opening
wherethrough said needle shaft and said needle tip being disposed; a gate
disposing therein and coupling to said front opening, said gate being designed
such that when said hollow needle shaft and said hollow needle tip are being
retracted pass said front opening said gate swings backward away from an
original closing position and when at least said hollow needle tip sufficiently
retracts into said first lumen said gate returns to said original closing position to
trap said hollow needle tip therein; and a back opening having an opening

dimension that is smaller than said juncture to stop said juncture and said hollow

needle tip from exiting said back opening.

19. A method of safely inserting a catheter assembly as in claim 18 where in said
designing said safety container further comprising:
designing said first lumen to be a nose having a luer end to couple to said

connector; and
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secure said clip and the ot'her leg of said two | egs disposing about said
original <closing position. 21. A nethod of safely inserting a catheter
"assenbly as in claim?20 further conprising: configuring said hollow needle
shaft to be a solid needle shaft having a slit on a surface of said solid
needl e shaft. 22. A nethod of safely inserting a catheter assenbly as in
claim?21 further conprising: configuring said body to include a distal
end, a proxinmal end wherethrough said safety container being partially
di sposed, and at |east,.one_transparent Oétion.. 3. A rretr d of safely
inserting a catheter ALPANPEYNQsE aﬁ"%‘ﬂ‘é‘i‘%’ BOSEy 14 %qsegwugfq,ggasec posi ng
a plug within said distal end, said plug being air perneable,
1111111111111111 Zemen and heing eonfigerd1easepicaid hollgwiwedla shaft ard ssshhdlovs af el y
inserting a catheter assenbly as in claim23 further conprising designing
sai d body to haveneadie tippargl ta dsfisaitbatk dpering Bfa ménmee tHaostopd sakhjuattyre
inserting a catheter assenbly as in claim24 further conprising: inserting
sai d hol | ow needlgqishig Hollo® nBediéfip Hof iy QR KacR @g&ﬁﬁg ABMAnsidASHE %o
said catheter into said entrance; retracting said hollow needle tip from
sai d entrance onclgmgﬁi d catheter is inserted into said entrance by pulling
sai d hol | ow needl )aft in the direction away fromsaid entrance;
retracting said holl ow needl e shaft and said hollow needle tip through said
front opening and into said safety container such that said juncture and
sai d

20. A method of safely inserting a catheter assembly as in claim 19 further comprising:

configuring said gate to be a clip having two legs, one of said two legs
being disposed within said first lumen between said nose and said nose cap to
secure said clip and the other leg of said two Iegs disposing about said original

closing position.

21. A method of safely inserting a catheter assembly as in claim 20 further comprising:
configuring said hollow needle shaft to be a solid needle shaft having a slit

on a surface of said solid needle shaft.

22. A method of safely inserting a catheter assembly as in claim 21 further comprising:
configuring said body to include a distal end, a proximal end
wherethrough said safety container being partially disposed, and at least one

transparent portion.

23. A method of safely inserting a catheter assembly as in claim 22 further comprising:

disposing a plug within said distal end, said plug being air permeable.
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hol i ow needl e tip being trapped inside said safety container; and renoving
said safety container fromsaid connector. 26. A nethod of safely
inserting a catheter assenbly conprising: coupling a needle shaft to a
solid needle tip, said needle shaft having a first end, a second end, and
a first dinension, said solid needle tip having a sharp end, a blunt end,
a groove, and a second dinension that is greater than said first dinension
such that said coupling fornms a juncture that is a step up fromsaid first
end, said groove running axially along a surface of said solid needle tip
and extending fromsaid sharp end to said blunt end; VIAIIIl 1liif 1111111

~ 56301P560 111 L 31 di sposjng.a catheter abqut said needl e shaft, and said
sl neod! 2 Raeghocot SlfeimiingS Fubbh s as i anes R CHRISTE of
sai d catheter; and connecting said catheter to a safety container which is
partial |y disposed widesighingsaydbodyiieihave an bougassisbape design. saf ety cont ai ner
being designed to trap said solid needle tip therein after said solid

needle tip retracts into said safety container. 27. A method of safely
inserting a catheter assenbly as in claim26 where in said coupling of

sai d cat het 5 AGn&RodofSafed} Msérng & cifidted ééﬁérﬁlﬁ? a8 RS2 i thSEnsHsHg; Sai d

safety container to include a first lunen; a front opening wherethrough

sai d needl e shaft and.sali |4i | i [ , t.e
di sposi ng therein and “2%*&%’??%8 htgg&ggllg%ﬁ? {o‘h?“‘ggéﬁ‘?%%fg g%?l%%aéa’?ter St ng
desi gned . . . .
advancing said catheter into said entrance;
retracting said hollow needle tip from said entrance once said catheter is
inserted into said entrance by pulling said hollow needle shaft in the direction
away from said entrance;
retracting said hollow needle shaft and said hollow needle tip through said
front opening and into said safety container such that said juncture and said

hollow needle tip being trapped inside said safety container; and

removing said safety container from said connector.

26. A method of safely inserting a catheter assembly comprising:
coupling a needle shaft to a solid needle tip, said needle shaft having a
first end, a second end, and a first dimension, said solid needle tip having a sharp
end, a blunt end, a groove, and a second dimension that is greater than said first
dimension such that said coupling forms a juncture that is a step up from said first
end, said groove running axially along a surface of said solid needle tip and

extending from said sharp end to said blunt end;
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such that when said needle shaft and said solid needle tip are being
retracted pass said front opening said gate swi ngs backward away from an
original closing position and when at |east said solid needle tip
sufficiently retracts into said first [|unen said gate returns to said
original closing position to trap said solid needle tip therein; and a
back openi ng having an opening dinension that is smaller than said
juncture to stop said juncture and said solid needle tip fromexiting said

back opening. 28. A nethod of fely inserti cat het er. .ass ly.as in
ol m 27 wherei n sar d SongSREA PRt ARERG OB IRt ARk A Sl REE BRI no.
I 111~~~ ~fi~~1~ 11~~1111111111~1 56301P560 32 designing said first |unmen
to be a nose havistig selid aeadlectipprobuding from anedge pfisaid eabierst #d  and di sposi ng
a nose cap wthin said nose, said nose cap including a second |unmen and
bei ng configured to accmgctigpsaill catledirao akafbty canthireamdiichas pattialbedikposed p,
and to define said back opening in a manner that stops said juncture and

said solid needkgthin #bbdyosirayd édnféct&dkald Baely cORRIteNBeihg O¥ignea it¢lRar didl
second lumen. 29. A nethod of safely inserting a catheter assenbly as in

claim 28 further Ll 0 ol ' ' e,k i p having
two | egs, one of sglg%efl %Dd}ﬂgargﬁq }giaelk %Jél‘ﬁ l?‘i[lgl giprﬁg t%lﬂ'%:ﬁ?ctrt]&gg} sgl cfsla?estf | unen

bet ween said nose and said nose cap to secure said clip and the other |eg
of said two |egs OR@BEsi ng about said original closing position. 30. A
met hod of safely inserting a catheter assenbly as in claim29 further

conpri si ng:
27. A method of safely inserting a catheter assembly as in claim 26 where in said
coupling of said catheter to said safety container further comprising:

designing said safety container to include a first lumen; a front opening
wherethrough said needle shaft and said solid needle tip being disposed; a gate
disposing therein and coupiing to said front opening, said gate being designed
such that when said needle shaft and said solid needle tip are being retracted pass
said front opening said gate swings backward away from an original closing
position and when at least said solid needle tip sufficiently retracts into said first
lumen said gate returns to said original closing position to trap said solid needle
tip therein; and a back opening having an opening dimension that is smaller than
said juncture to stop said juncture and said solid needle tip from exiting said back

opening.

28. A method of safely inserting a catheter assembly as in claim 27 wherein said

T
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configuring said needle shaft to be a solid needl e shaft having a 'slit on a
surface of said solid needle shaft. 31. A nethod of safely inserting a
catheter assenbly as in claim30 further conprising: configuring said body
to include a distal end, a proximal end wherethrough said safety container
being partially disposed, and at | east one transparent portion. 32. A

nmet hod of safely inserting a catheter assenbly as in claim31 further
conprising: 56301P ~~14"1llI~"h rr ff 560 33 disposing a plug within said

nserting A catnet er  4e0gie 8 SREIHAo R 5 8% pOiIEE D8R B useid i g

said body to have an hourgl ass shape design. 34. A nethod of safely
inserting a cat hé‘PE‘PeC%%é"é’%bl y as in claim33 further conprising: inserting
said solid needle tip into a surface to create an entrance; advancing said
catheter into said endisposing a nesercap within said nossdaidinase eaft mcludingfarsecorslai d
entrance once said catheter is inserted into said entrance by pulling said

needl e shaft in uﬁIﬁerﬁ&ﬂdaf&nfmnﬁwdid m;;]tssaiddleedlé sdfeand saRl sofid hedtle gp, d
needl e shaft and said solid needle tip through said front opening and into

sai d safety cont ah&f*crdeme@aihpg% SRinthit AThather A isﬁagﬁ&l&lﬂe P S golfd' P

being trapped inside sald sa al ner; an ving sald sa

container froms %'eeddlg 8{)] r%?nt eg(ritinglsa{d Baclz?)];)étgiﬁg EilorlnI ins]i&éL sla} éLeclorllA iumen.

29. A method of safely inserting a catheter assembly as in claim 28 further comprising:
configuring said gate to be is a clip having two legs, one of said two legs
being disposed within said first lamen between said nose and said nose cap to
secure said clip and the other leg of said two legs disposing about said original

closing position.

30. A method of safely inserting a catheter assembly as in claim 29 further comprising:
configuring said needle shaft to be a solid needle shaft having a sliton a

surface of said solid needle shaft.

31. A method of safely inserting a catheter assembly as in claim 30 further comprising:
configuring said body to include a distal end, a proximal end
wherethrough said safety container being partially disposed, and at least one

transparent portion.

32. A method of safely inserting a catheter assembly as in claim 31 further comprising:

\
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disposing a plug within said distal end, said plug being air permeable.

33. A method of safely inserting a catheter assembly as in claim 32 further comprising:

designing said body to have an hourglass shape design.

34. A method of safely inserting a catheter assembly as in claim 33 further comprising:
inserting said solid needle tip into a surface to create an entrance;
advancing said catheter into said entrance;
retracting said solid needle tip from said entrance once said catheter is
inserted into said entrance by pulling said needle shaft in the direction away from
said entrance;

retracting said needle shaft and said solid needle tip through said front
opening and into said safety container such that said juncture and said solid
needle tip being trapped inside said safety container; and

removing said safety container from said connector.
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