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BACKGROUND OF THE INVENTION
1. Field of the Invention
[0002] The invention is a medical device, optionally having a retractable needle,
that is used to insert a catheter into a patient's body, especially for the intravenous
delivery of a fluid. The subject invention prevents reduces the likelihood of spilling
blood following withdrawal of the needle, and also reduces the likelihood of needlestick

injuries or pathogenic contamination to medical personnel and others.

2. Description of Related Art

[0003] Intravenous (“IV”) catheter insertion devices are well known. When a
catheter is inserted into a patient for the intravenous delivery of a fluid, a disposable
needle passing through the catheter is utilized to puncture a vein to permit entry of the
catheter. The needle is then withdrawn, leaving the catheter in place for connection to

an IV bag or bottle, or to be capped for later use.

[0004] Inrecent years, because of the prevalence of blood-borne pathogens such
as HIV and hepatitis, there has been an increasing need for catheter introducers that

prevent accidental needle stick injuries to medical personnel and to other employees



retracting the needle follow ng use. Such devices are disclosed, for
exanple, in United States Patent Nos. 4,747,831 ; 4,828,548; 5,129, 884,
5,501 , 6ABO 2B61074819215; 5, 817, 058; 5, 989, 220; 6, 083, 202; P6TAS2010/0824740nd

6, 096, 005. Some of the prior art devices contain nunerous conplicated parts
that substantially increase manufacturing costs and interfere with the
user's ability to feel when the needle is properly inserted into the
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using the apparatus of the prior invention.

[0006] As with the IV catheter introducer previously disclosed, the apparatus
comprising features newly disclosed herein can be manufactured economically and
reliably at high speed, will not retract the needle prematurely, can be operated with one
hand, and will better protect the user and others from accidental sticks and exposure to

blood-borne pathogens.



assenbly from separating fromthe housing during shipping and handling
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prior to connection of the hub to another device.

[0008] According to another embodiment of the invention, the subject IV catheter
introducer comprises the foregoing features in combination with retraction spring that
retracts the needle into the housing and plunger assembly following use. When used
with a retractable needle, the thin web of the elastomeric grommet also dampens the

retraction force to reduce the likelihood of forward splattering during retraction.

[0009] According to another embodiment of the invention, a rearwardly facing
projection is provided on the back side of the elastomeric grommet to facilitate a
preferred rotational alignment of the grommet with a notch in the perimeter of the

forwardly facing flange of the housing.

[0010] According to another embodiment of the invention, the IV catheter introducer
comprises a pair of opposed, longitudinally extending wings, most preferably having

raised finger pads.



the hub.. ]] Use of the present invention also affords significant economc
benefits to health care providers and insurers through reduced testing and
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the invention is further described and explained in relation to the
following figures of the drawing wherein: FIG 1 is a sinplified
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a rlght S|de view of the IV catheter introducer of FIG 9; FIG 12 is a top

plan view of the IV catheter introducer of FIG 9; FIG 13 is a

cross-sectional view taken along line 13-13 of FIG 10; and FIG 14 is an

enl arged, detail view of part of the IV catheter introducer of FIG

13. DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS [ 0013] Referring to FIGS.

1-2, 1V catheter introducer 10 preferably conprises tubular



pl astic housing 12, needl e hol der assenbly 14, retraction nechani sm 16,

pl unger assenbly 18 and IV catheter 20. Plastic housing 12 has an internal

bore 22 twetoremeés progressively between open end 24 aou/usedoosd7di anet er
tip 26, except for a short distance below i nwardly projecting annular ring
102, as described below Plastic housing 12 is preferably injection nol ded
froma substantially transparent polyneric resin such as pol ycarbonate to

pernit easy view ng thpeugh BESERETIONBOFTIHE DIRANINGSI anet er of housing 12
generally follows the tapered narrowi ng of internal bore 22, so that
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outwardly to formlaterally extending wings 30 and to provide a

| ongi t uelatian ty thepfatiedingdiduses of thardiawing Whel§®s 3 1 nearer to tip 26 to
create a textured gripping area for the fingers of the user. [0014] Needle
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body 32 and pygwer gl ¥ simplified perspective view of a preferred IV catheter introducer as
newly disclosed herein; '
FIG. 8 is an exploded perspective view of the IV catheter introducer of FIG. 7,
FIG. 9 is a front elevation view, partially broken away, of the IV catheter
introducer of FIG. 7,
FIG. 10 is a left side view of the IV catheter introducer of FIG. 9;
FIG. 11 is a right side view of the IV catheter introducer of FIG. 9;
FIG. 12 is a top plan view of the IV catheter introducer of FIG. 9;
FIG. 13 is a cross-sectional view taken along line 13—13 of FIG. 10; and
FIG. 14 is an enlarged, detail view of part of the IV catheter introducer of FIG. 13.



faci ng shoul der 94 of housing 12. Al though this enbodi nent uses a
conpressed spring that exerts a retraction force by expandi ng, other

si m | arl ywef2haxi3eme nmeans such as an extension spring caoTiiskewiosa7be used
to retract the needl e.[0015] Needle 34 is hollow and has a bevel ed end 48,
which is inserted into a patient's vein during use, and a blunt end 50 that
extends into flash chanber 42. A longitudinally extendi ng bore provides

fluid comuni catpeTAILFD DEHSCRIPTIONIFF IPREFRERREBVEMBOHNENASS and bl unt end
50. Needle 34 is preferably insert nolded into needle support section 46 of
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end 52 tu orous plug 36 that frictionally
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plug 36 into tubul ar body 32.1i5s ef er.abl y .nmad ' 1.Rsisde
el P oo 1008 aikPAheaadbe iogs 1L Shif 5 iR GRA BlnelY seRREE eriel

sui t ablaginpreldges@aidaaér foltipt 26\d treatd avexturedtgipbthgdareplfacthe fimgersodf theedl e
34 and fl ash chanber 42 by bl ood rising through needle 34 follow ng

insertiU$R™into a vein, but will prevent any such minor anount of blood from
exiting flash chanber 42. A significant advantage of |V catheter introducer
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ayers h('()JfUSi(%\lge%i 5 a%dagl:[ek‘grgbltyhc?ong;grfiiérésspg rtggéregl\{a 'lellbnggtét tlﬂjtt))ld a?rbo%?/dgz needle 34
and porous plug 36. Body 32 of needle holder assembly 14 is preferably injection
molded from a substantially transparent polymeric resin such as polycarbonate and
comprises a tapering sidewall of substantially constant thickness that further defines
flash chamber 42, spring guide section 44 and needle support section 46, each of which
has a progressively smaller diameter. Tubular body 32 of needle holder assembly 14 is
desirably shaped so as to permit needle holder assembly 14 to be inserted into sliding
engagement with housing 12 during assembly, as described in greater detail below.
The upper end portion of tubular body 32 is adapted to releasably engage lower end 56
of plunger assembly 18 as described below in relation to FIG. 4. As viewed in FIG. 2,
retraction mechanism 16, which is preferably a spring, is confined within annular space
90 between housing 12 and spring guide section 44 of tubular body 32, and is held in
compression between downwardly facing shoulder 92 of tubular body 32 and upwardly
facing shoulder 94 of housing 12. Although this embodiment uses a compressed spring
that exerts a retraction force by expanding, other similarly effective means such as an

extension spring can likewise be used to retract the needle.



32 around flash chanber 42; and the transparent wall of housing 12. Wth
many devi ces disclosed in the prior art, the user nust peer through three
or nore pvexvinizkemgers to view the flash chanber, nmaki ngcirtuscawm3ndfi cul t
to observe when bl ood begins entering the chanber. [0017] Pl unger assenbly
18 preferably conprises a polyneric plunger tube 40 having a substantially
cylindrical sidewall wth a |ower end portion 56 that is proximal to end 52
of t ubul08d5hitbeds? 34fis heka antidnlade?r bewsteshbing 48 Awhighds msertpd étto @neptigdt ¢ i on

58 thatproj,ects |on |n om
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|n a cal or hoseg tod cor(#eetﬁgond to the gauge of needle 34, shown in FIGS.
-2, t @'EREEPORUBYLT ! VB di fferentiating anong IV catheter
|ntroducers 10 having different sized needles. End
[0016] At the top of flash chamber 42 of needle holder assembly 14, end 52 of tubular

body 32 is blocked with porous plug 36 that frictionally engages the walls of annular
recess 55 in body 32. The insertion of porous plug 36 into tubular body 32 is preferably
made easier by tapered inside wall 54 adjacent to end 52. Porous plug 36 is preferably
made of any suitable porous material that will allow air to be displaced out of needle 34
and flash chamber 42 by blood rising through needle 34 following insertion into a vein,
but will prevent any such minor amount of blood from exiting flash chamber 42. A
| significant advantage of IV catheter introducer 10 disclosed herein is that flash chamber
42 is visible through only two layers of clear plastic: the transparent wall of tubular body
32 around flash chamber 42; and the transparent wall of housing 12. With many |
devices disclosed in the prior art, the user must peer through three or more plastic
layers to view the flash chamber, making it more difficult to observe when blood begins

entering the chamber.

[0017] Plunger assembly 18 preferably comprises a polymeric plunger tube 40 having
a substantially cylindrical sidewall with a lower end portion 56 that is proximal to end 52
of tubular body 32 of needle holder assembly 14, and an upper end portion 58 that



cap 66 preferably further conprises a substantially continuous, circular
end wall 68 connected to a |longitudinally extending annular skirt 70 that
i's i nwar dWg 20epiBed to provide contacting frictional engagarseo/08i4vh
annul ar recess 62 of plunger tube 40 as previously described. It should be
understood that there are many ways of engaging end cap 66 into upper end
portion 58 of plunger tube 40. End cap 66 nay be gl ued, snapped-on,
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Referring again to FIGS. 1-2, |V cathe
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[0018] Referring to FIGS. 5 and 6, end cap 66 is preferably molded from a polymeric
resin and, most preferably, from a resin that is pigmented in a color chosen to
correspond to the gauge of needle 34, shown in FIGS. 1-2, to assist users in readily
differentiating among IV catheter introducers 10 having different sized needles. End
cap 66 preferably further comprises a substantially continuous, circular e_nd wall 68
connected to a longitudinally extending annular skirt 70 that is inwardly tapered tq
provide contacting frictional engagement with annular recess 62 of plunger tube 40 as
previously described. It should be understood that there are many ways of engaging
end cap 66 into upper end portion 58 of plunger tube 40. End cap 66 may be glued,
snapped-on, sonically welded, dual shot molded or engaged by any other similarly
effective means. Dual shot molding refers to any molding process that allows different
materials or different colored materials to be molded concurrently. Vent hole 72 is
preferably centrally disposed in end wall 68 and is desirably surrounded by surface
relief features such as a plurality of outwardly extending molded ribs 74 that extend
across surface 68. Ribs 74 are preferably of sufficient number, spacing and height that
vent hole 72 is not blocked by the hand of the user, even when part of the hand is



easy connection to a convention |V tubing connector follow ng retraction of
needl e 34 and renoval of tip 26 fromtubul ar section 84 of hub 80. [0020]
Ref erri ngwoaot1iG2198, |V cat heter introducer 10 of the i BRCEMIS2@O/08%5174
preferably assenbl ed by dropping retraction spring 16 through opening 22
into housing 12. Retraction spring 16, which is a coil spring biased

agai nst conpression, preferably has a dianeter that causes it to seat just

above pilelnffdr MUY 66 ferihg pePstidn s Ifecdtpster drotidcemh@er &/eint hoke B2ifpor t ed
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: y |3 aidewaltl[f&iﬁ_ i
Pr e- ma.nuefacbly kdgmeaaugh trorapidly ¥esidhsivpiume ptair disrlaced &ram EFRGTIANSAUTY,
t hroug | is pd Dctuh8 40ffolle@al ensthtigrassi ng
downwa 8%%&%%%%%034?}%% ?gﬁ%’s%%fsn'gt%gtegﬁﬁ%t@g@G (l)Jf housi ng 12, until
i ncl i nefitrencathatershoul der 96 of tubul ar body 32 abuts agai nst shoul der 94
of housing 12. Alternatively, spring 16 can be placed over needl e hol der
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and removal of tip 26 from tubular section 84 of hub 80.

[0020] Referring to FIG. 2, IV catheter introducer 10 of the invention is preferably
assembled by dropping retraction spring 16 through opening 22 into housing 12.
Retraction spring 16, which is a coil spring biased against compression, preferably has
a diameter that causes it to seat just above inclined annular shoulder 94 inside housing
12, where it is supported in substantially vertical alignment by section 33 of sidewall 28.
Pre-manufactured needle holder assembly 14 is then inserted downwardly thrqugh
open end 22 of housing 12, with beveled end 48 of needle 34 passing downwardly
through retraction spring 16 and tip 26 of housing 12, until inclined annular shoulder 96
of tubular body 32 abuts against shoulder 94 of housing 12. Alternatively, spring 16 can
be placed over needle holder assembly 14 prior to insertion of needle holder assembly -
14 into housing 12. Also, if desired, needle 34 can be glued or sonically welded into
needle holder assembly 14 after needle holder assembly 14 is inserted into housing 12.
Inclined annular shoulder 92 of tubular body 32 preferably will not contact inclined

annular shoulder 98, to permit shoulder 96 to seat properly againét shoulder 94.



resists rearward novenent of plunger tube assenbly 18 and conbi ned needl e
hol der assenbly 14 once they are installed in the housing with the needle
ext ended wonrougB2195f there is an attenpt to w thdraw t hecplusegensidabe
assenbly 18 from housing 12, the shoul der of annular boss 100 wi Il contact
t he shoul der of annular ring 102 and prevent the wthdrawal unless there is
an exertion of substantial force. However, it should be understood that
annul af0021jgRe6ring told3GSalal and ¥f toweresntd portiom|56 ofopratmenufaotured glunger
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108. 022] .1t shoul d .be derstood that boss,K 106 on the insi nger
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SCIL [ rd)
bunps PRahahiscatinaerdol ancb5en ditgaHesk! AR dBas nsesed e (e FapTiEd
howevery LARL | $68S Stob%h %%&&'@H&%@b%n@l&%ﬁ fogbuhanulBPelg S02ttheh t he
sl i dabl e" engagenent betweerr pl unger tube 40 and Tubul ar body 32 does. not
r equi r eesistspreainivard moveinieohaf phinggn tuiret asrenotee 8t 2rd cambitad Beedip dolder

that (PPl SHLFRRY €5 uPeudg T BB R AT B narle Bl B A% pusy
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on t he tReQfirRIrAdaldiribag ik e bRl eldist bf slibNamRAdorces. HoWevear fitesterul@0e
understood that annuiar ring 102 is desirably sufficiently small to allow for the
withdrawal of a molding tool during the manufacturing process. Referring to FIG. 4, a
detail view taken from FIG. 2, plunger tube 40 continues to slide downwardly over
tubular body 32 of the needle holder assembly until inwardly facing annular boss 106 on
the inside surface of lower end portion 56 reaches and snaps into engagement with
cooperatively sized and aligned, outwardly facing annular recess 108 of tubular body
32. Referring to FIGS. 2 and 4, the configuration and dimensions of annular boss 106
and annular recess 108 cause boss 106 to be biased radially inward into annular recess
108.

[0022] It should be understood that boss 106 on the inside of plunger tube 40, is not
required to be circumferentially coextensive with annular recess 108 of tubular body 32.
Thus, for example, boss 106 can instead comprise a circumferentially spaced array of
discrete, inwardly extending bumps that are biased into engagement with recess 108. I’;
is preferred, however, that recess 108 extend completely around tubular body so that
the slidable engagement between plunger tube 40 and tubular body 32 does not require
a specific rotational alignment between the two parts. The configuration and
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can be assenbled to tip 26 of housing 12 prior to the insertion of needle
hol der assenbly 14 and plunger assenbly 18 into housing 12. Alternatively,
pl unger aseentw/p2mb8 and needl e hol der assenbly 14 (sonercras201efsz4re€d to as
a needl e support assenbly) can al so be assenbled to each other prior to
insertion into housing 12. The frictional engagenent between boss 106 and
recess 108 when they are cooperatively engaged is preferably sufficient to
permi t diaedsiend of dr¥ss aseaid yeckds 08 areungforably senbltlyatltBe tforceereiqnised ted

t oget h to _h 12 [0023] Bevele dl.e end 48 and t f
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annul alindo! AARSnG 12 81orB8HE? théh e ldslhd! fifcd BB axteli st ndzalld toldeg

i nsertion he catheter into a pati ent needlle hol der assenbly 14
r et r actasdetmplygridsipy mgmnrede@t@CtI@mmrlag 16 ageédysthe W@'Hoﬁlefoéceft é?s or

t hunb fin and. t he h end
cap 66 BB RIEer Hhd o Bulith g RaTisclis) pRlbchlfs1 J0Capinera0
occurs ,cahhbef Asgednisieal toefmamnsferltoubmgme npriooste @6 umdmreo’és'@emm holgerseen
in FIG 4 , is over-pressured, causj boss o ride u e 112
of tub@S8EMBbaiA gpd D&ﬂﬁ%’ﬁﬁé@“&lﬁ/\/\#ﬁ/\}& ‘gh %‘%ﬁt A@W%Wﬁ%{e&”ﬁﬁépa%r"m?ative
to tubulgaiangod¥edie: h%e?haés‘énTU M4y (E6RbBAcaORFdIEdd housd g nk2dlec auppsrtboss
106 to drop off i1 nclined shoul der 114 of tubul ar. body 32. \Wen trid 1f& ccurs
g

t her e iassambhymannalag beiapsembiethto eachcetheharion @rl&%e'l!i@ﬂ fjo eisingd
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needl e der —a be prope upwardly into retraction cavity
76, si rauigagedovssbsefwablyd safficiegt reepiranitneedlel balder mssemplysiléi and wHdraer

bevel ed end, 48 r ing 1 [0024] Referring to FIG 3,
retractd aﬁ"‘?;!}ﬂﬁg"% 'ri‘sfr%gnf’g&b%ﬁ‘ﬁ%lﬁﬂug%%?op end 52 of needl e hol der
assenbly 14 is at least partially withdrawn into retraction cavity 76. Ar
previ oJedg3pBeserid naedieenddBiami & puition of @aahulpl Aéhererdasinably40s hé@a

:,/\,,etn L,eﬂ ;{q?trggg hvent hl%l Sra7s%magS apuﬁglglr i gelsdg{ SR Sc?urgta)nlgy 1£4wf{RVtﬂ8 R Ay
fingers. - Followmg insertion of the catheter into a patient, needle holder assembly 14 is
retracted by grasping wings 30 or annular ridges 31 with one's fingers, or thumb and
fingers, and then using the palm or heel of the hand against end cap 66 to force plunger
tube 40 farther down into housing 12. When this occurs, the frictional engagement
between boss 106 and recess 108, as seen in FIG. 4, is over-pressured, causing boss
106 to ride up onto surface 112 of tubular body 32. Continued downward movement of
plunger tube 40 relative to tubular body 32, which is firmly seated against housing 12,
causes boss 106 to drop off inclined shoulder 114 of tubular body 32. When this
occurs, there is no remaining significant frictional force being exerted against
compressed retraction spring 16, and spring 16 rapidly expands, causing needle holder
assembly 14 to be propelled upwardly into retraction cavity 76, simultaneously
withdrawing needle 34 at least to a position where beveled end 48 is withdrawn into

housing 12.

[0024] Referring to FIG. 3, retraction spring 16 is fully expanded and top end 52 of
needle holder assembly 14 is at least partially withdrawn into retraction cavity 76. Air

previously present in retraction cavity 76 of plunger tube 40 has been vented through

11



response to expansion by retraction spring 16. Top end 52 of needl e hol der
assenbly 14 has noved upward within retraction cavity 76 sufficiently that
bevel ed ewmd 24B/GR19seedl e 34 is withdrawn i nto housi ng 12CTWNsemonerdie 34 is
in the position shown in FIG 3, tip 26 of housing 12 can be safely
detached from IV hub 80. [0025] The inproved IV catheter introducer of the
invention is well suited for automated manufacture and assenbly. Aside from
t he cawbat ¢iole I"@edkenaddle sholdag asserhplyalhausved) upnatrdigcwithinetheeeayiyy Kol der
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i nt r odustesctableuséedie hlddr ane sheasbedDventeainpladgeptrbet arennesdgsbs #lthoagh
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that slides upwardly over the outside of cannula 78, preventing the needle from being

damaged.

[0026] An important aspect of the subject IV catheter introducer is the fact that the
operator can conveniently operate the retractable introducer structure with one hand.
One handed operation is possible because the plunger tube desirably extends about 1.5
to about 3 inches past where the wings of the housing are located. This allows force to
be applied against the plunger tube by the fleshy part of the palm while using the fingers
behind the wings or the annular ridges of the housing to resist the force and smoothly
initiate retraction. The other hand remains free to grasp the hub of the catheter. Timing
for freeing the hub from the introducer device and attaching an IV tube to the hub is
under complete control of the operator. In one motion, the hub of the catheter can be
separated from the insertion device, which can then be safely set aside while the
connection is then made to the IV tube or other device that is to be connected to the
patient. The catheter introducer can be safely set aside without concern onto a bed or
tray, because the needle has already been safely retracted before the catheter

assembly is disconnected from the housing. When the fingers pull back on the wings or
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connection is then nade to the IV tube or other device that is to be
connected to the patient. The catheter introducer can be safely set aside
wi t hout cwoceroi3erso a bed or tray, because the needl e Ira3/uske1emsa7been
safely retracted before the catheter assenbly is disconnected fromthe
housi ng. When the fingers pull back on the wi ngs orannul ar ridges of the
housing to trigger retraction, the operator can both hear and see that the
needl e drsutafridgesr eft thedicedirgnid frigyedreitaetiyn dihecopgagter aanl bolf begr aed sasi de

L

i nt r odufeRicedfo B8 Hi®WARHI B UEOHS Nkind MY nbEedsap) B cahnddtioh Beforeldssyssed
by the needle on the retraction parts as does a conventional syringe that

i s reqdiuictiorotheurstient ecaurs.ubber seal comonly used on vials. Consequently,
the retractable parts need only be able to resist the force encountered

during [Oglﬁm*rh%' IVrl%aQIt‘?égFPﬁ'm?ro%éé}%fghé ﬁ\tv%ﬂﬁériu HSe? WELHhVeNS rafiBeadinuehdorgel osed

her ei n, nsi ona erances and differential thermal expansion rates are
| ess criinposed hyhthe needie deviheerstiaotior paits amtged ei Qﬂﬁvéﬁmnééﬁgﬁ@@@rémt iBs

provi ded b rface-to-surface contac ot b f agi

Poo2e) Terated tol BREELFE P4 BheT SPoh RelraghY s LT Mt e LM eftipl By che
retr actrﬁtrﬁetagfa?p&r@s ﬁgmglylrt@ ablé haredistithe farce edemhruetc?dhdwmg_ erreLal slimgadct ed
to rou andl 1 ng and w de varyl ng t erafures an um gi.t urin

shi prre%ﬁeawéh%{tdg’é@@q@f i\gith e a%éfagﬁeﬁgﬁ%# b%rﬁ'rhEgﬂan%?m?ﬂﬁ%'?faa%ssﬁﬁi ned
shape afkranfigl fHafhaPBxSMdicH ratBelar Sesd BRI théh Wer @icandhare ¢the ehiyabl e
than others previously used. The device can be operated with one hfand i n
any r otféietianshlengegemenhiswrevidedy surfage-tarsairtase costast BetwaengBoPt |BE99n0
externaslu,.,ia%ghes that require placing the device in a particular
orientation. Further, the wings prevent the catheter introducer from

rolling when placed on an oblique surface. Wth the device held in the
hand, t[A@28kiThectM oathetardatroducepplisalesad hetain ys lssrtkebnto mifast tamdieed®i nal

axis. %rgr“?\%\(u%@o{htansﬁrﬁoqka% HQ\\/igg?,néveinswﬁéﬂf\ fsiuBJie%{btd ttoorohbh%dling and widely
varying temperatures and humidity during shipment and storage prior to use. The
invention has a simple, streamlined shape and a retraction spring that is simpler to
operate and more reliable than others previously used. The device can be operated
with one hand in any rotational position where the wings are accessible because it has
no external latches that require placing the device in a particular orientation. Further, |
the wings prevent the catheter introducer from rolling when placed on an obli'qule”
surface. With the device held in the hand, the retraction force is applied linearly along
the main longitudinal axis. A very short stroke movement is sufficient to trigger
retraction. Successful retraction is noted both visually and audibly because the operator
can easily see the retracted parts in the housing and retraction creates an unobtrusive

noise.

[0029] Another preferred embodiment of the invention is described and explained in
relation to FIGS. 7-14. Unless otherwise noted, the construction, materials and use of
~ this embodiment of the invention are generally as described above for the prior

preferred embodiments. It will also be understood and appreciated by those of skill in
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retraction. Successful retraction is noted both visually and audibly
because the operator can easily see the retracted parts in the housing and
retracti omoenmaBe®ean unobtrusive noi se. [0029] Anot her pprafSesoms474

enbodi nent of the invention is described and explained in relation to FIGS.
7-14. Unl ess otherwi se noted, the construction, materials and use of this
enbodi nent of the invention are generally as descri bed above for the prior
pr ef er teel atrhupdnmerdding IthlSV\bIsbloahﬂaotﬂm varibess feabuarea nof &tpi@rrmwlatdiﬂdb%e(f hose

of skill he art on r eadi | osure that. v
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previ oggkly oﬂhe&qheémsaudi%kwaqa@%@ ré&dgﬂrzeml dégiabieoby tmsemyswew tearhi zed
as desirable by those of skill in the art under particul ar circunstances in

vi ew oMundpepadiseliar ﬁg@urasiﬁnaewuwew of Hhestegrlings sapi@ingdop 40P HRAWH S ng t o
FIGS. 7-12, a preferred IV catheter introducer 210 of the invention

pref er a6d301C ger lintEbddikér 21010t aed ankativeed| e
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of hou 214 | ast oneri ¢ and |V
cat het o830tk S PIEMEILS A leraiuEhoREFEIRLHTRTe Y HEleng 2120
howevelv ddﬂ@éteu&es?’hbla 220 ra@l@bh@tﬂea‘prvbarglyamfdh?lmira@wé:bIemsrtmeellllte gamrem%t
requir use el astoneric the i

assenbﬁg’ 2§|§P PP@E%@OU%‘S y"‘”ﬂoer/t a?ﬁ?@%?};{ﬁ r}geé%ﬁg\gagbgsenbl y
218, | ¥ogét b.?éer |t8§|ﬁﬁf@|dé %éér&%@owme\?e%tmeusw of e adtractiohl sprigeand FDA
approved, noldable polyneric materials, although it will_be ynderstood that

di  f er eetragtablesnasslie awnpetirequided fasiusatof plaséemane grammet 458 of EhegiNYARAN- 258
s pfem@r{aﬂg@ﬂ@ £215 URGRing 294 | h%tﬁébfytﬁﬁhoﬁ’é B HstrRdaig! Rikdld 80EHibly

Pl unger a as a war d extending end that is |nsertab|e into
an opef@iBgI\V nathlatertmsémbiy Athiahd gogdr276Panemyeferaly\alizgade of hBA aRrovgth a

Fear OE@C@?%ﬁZﬁéI{/%‘éﬂgerga@lafsolallt%ouggzlt wil"Be CtRie?&B ol SthAP ROy ph s @ah abi e

into f
comprise different materials. Elastomeric grommet 258 is preferably made of rubber,

and is further discussed below.

[0031] Plunger assembly 212 has a forwardly extending end that is insertable into an
opening in the back of housing 214. Plunger body 230 is hollow, with a rear opening
surrounded by collar 222. End cap 220 is desirably insertable into fric_tiqn_al
engagement with the inside of collar 222 (more visible in FIG. 13), although other

“similarly effective cap configurations can likewise be used, some of which are discussed.
above in relation to the previous embodiments. Annular rib 226 and circumferentially
spaced, radially extending, elongate keys 228 are desirably provided to guide plunger
assembly 212 as it advances forwardly into housing 214 during assembly. Keys 228
are preferably alignable with longitudinally directed keyways in the inside wall of
housing 214 to maintain a preferred rotational alignment among plunger assembly 212
and retractable needle assembly 218 inside hoUsing 214. This rotational alignment
insures that the bevel of needle 246 is always upwardly facing as plunger assembly 212
is advance forwardly during insertion of needle 246 into a patient’s vein.
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engagenent with the inside of collar 222 (nore visible in FIG 13),

al though other simlarly effective cap configurations can |ikew se be used,
sonme of wNDchitarselddi scussed above in relation to the precirassoensads nents.
Annul ar rib 226 and circunferentially spaced, radially extending, elongate
keys 228 are desirably provided to guide plunger assenbly 212 as it
advances forwardly into housing 214 during assenbly. Keys 228 are

pr ef er §8032]aThgnédrivardly t Bxientiigt usinabiér-giachetezc fredt keaotians 234 tdfie plungetie

Il of h | 2 ' ' f ati l,,.alli ,
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al ways upwardly f s pl

acing as plunger assenbly 212 is advance r dl uring
i nser t disqussecheegreaterdetailthelaw jarelatien & é@n?%@@?ﬁff@ﬁéﬁ%&%?g}g &
ext endi ngne§ ’F&%ﬁ%ﬁ%@%ﬁé%@g&ﬁhg0&&% tlly Eﬁﬁ‘é}gesrh_oﬁﬁi%?,”@ Yovded
preferabl’y Conpri’ses an opening aving a length and inside dianeter
suf fi ciatie tear of bedy sectizar 26¢. dRunmpa23hglides pasbiietant 27D inoiousiraiP #4 dy8RGb| y

218, as discussed in greater tajl, bel.ow,in relati rring
Co FI csogahal panaPharsaraty 2ROty 2R bR R foddeerd benets
subst apd pddrwabdly dacéing BRsUIBET and GetehPR52Zledbsidquichtly resists odarbady mavetient 234.
Ranp 232 slides past detent 252 in_housing 214 duri n%%l nsertjon of é)llvgnger

d
assenblj panmerbechdddiralptive 40 hausingsgil#i iGenolonBYRPEYENLRR FRa"
¥ fag ; i DSt Ss Ideairaily d
oy emosphitg 1Bfcend SSHidCehn indA AT brighte RUBRAGHTNONL HORPRSI e [arasy
over poypeovidéa irboays23fetes rducg therlkeliosod: ofrplasdssriatterng fegwaestly gut & Yo
tractign. Vent hole 23] | i r apl i ded in body 230 t duce th
[?k;??ﬁé%t%?'%gpgﬂger 1I%a%‘fri§}%ir%ﬁggfti)ﬁpwa)r/dlo;oght eofI InV ga%/heter ?ni?ogﬁger 210

during retraction. [0033] Needle assenbly 218 preferably conprises end
col | ar [@aEB]JaNeetiy wasdinplye2ti8ndreferablye dorguises aemd etollpoBAG and dervasdly and

S SRt Lo B SDLE A8 0l L8 B SR e

flash ohgmagrofd@dck BrEprdidlabgnehoidy ostestt substadidlly slepr efastiabl Body section
242 defines the wall of flash chamber 284 (FIG. 13) and body section 244 is preferably
the needle holding section (FIGS. 13 and 14). Body section 244 has an outside
diameter small enough to be insertable into compressible retraction spring 280. Annular
shoulder 243 has sufficient width to abut the top of retraction spring 280 when installed
inside housing 214 and to limit the rearward expansion of spring 280 prior to retraction.
Needle 246 preferably has a beveled front end, a blunt rear end, and is insertable into,‘
and held in fixed relation to, the body sections by any suitable means as previously
disclosed. Needle 246 is preferably long enough to project forwardly from body section
244 a distance sufficient to be clinically effective for insertion through IV catheter
assembly 216, and to project rearwardly through the interior of body sections 244, 242
and collar 240 so that blunt end 282 extends into flash chamber 284 (FIG. 14) inside
body section 242. Plug 238, preferably made of a porous material as previously
described, frictionally engages the inside wall of collar 240 and confines blood inside

flash chamber 284 prior to retraction of needle 246.
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t he needl e hol ding section (FIGS. 13 and 14). Body section 244 has an
outside dianeter small enough to be insertable into conpressible retraction
spring 2880 2wk shoul der 243 has sufficient w dth tecahistomhadrop of
retraction spring 280 when installed inside housing 214 and to limt the
rearward expansion of spring 280 prior to retraction. Needle 246 preferably
has a beveled front end, a blunt rear end, and is insertable into, and held
in fixd0034] ddusing 814 tprefdrably comuyirisessa logntaally disposdd bonedirat iascoaxially ousl y

di scl osed. edl e, 246 i referably, | ong engugh to project forwardly from
body ScACNSH 9ih e Periafie dHapte) bk thuohat Himderanrs: Erpadolte e
i nsertiaysehitpRIB, Avd PaAtdaEi&ter assmll 2 1816Theaborel @apicdbreis tsté@ridmnataly
througg)the i nterior_ of bodéhsectlons 244, 242 and collar 240 so that bl unt

end 282PsdweeRdangs: 489 |5k Shamgetronigliangs 256 1te) proyisieda $RPIsubtacenfon42,
| AR .
Pl ug Z%nulpireé(h%rufb@rbd@agﬂe?rfalc%gp@ﬁ?%&%}%%%ﬂ)?ﬁﬁg@qcﬁevh%#q ZQE'ig:f gggﬁi

frictional |y engages the ins wa and confT nes
i nsi de in|Fkgh13hdremrfiargle 248, dange 286 and donbflange 2% diecalPdesifably3apldadisi ng

2 i rally di bor. i i al |
o gned (oBHef SRRl R R DAGTARE Lo Pt REBBR M s £8P RF IS B4 o
needl e vissemphy chl@ sapgort \srricbet Refariingnidl F1GI.88 dhe 1Borfeordi fareiee256 s

st epped | rdly between flange 286 (FIG 8) and front flange 256 to
provi 4 PTSICLRRIY fohter FAMRSaSAN SRANING 288N ek AN aside diaraeten Sl rRetsdl o

assenbliiar 1he IO dHEIP bf Dy (R21iSESA4! &F BliSctab® ngﬁé_ragsleﬁiwg _2];2&30

flange 286 and front flange 256°are all desirably no in a nodified

r ect and@Irat the demvprdiyt @dendiog pipofibely sestion Raato pasy thiosgh wpeaingot8ehlisi ng
214 wh ' n r r . Re ' | G5, rQot
fl ange(?g%éé—M %r?g?tgrge%ﬁ%é‘%é% t h‘erﬁ‘%c[a?f%ff’?gséﬁﬁ“ﬁﬁﬁf 2852%(3@ 0#%\9? ﬂ%gisﬁz?é\saﬁlge

di anet elesghblyhployidgdetdreusd lmanfitder griissiadé slibaterttiatly dfat beally seelein @h5244 of

retractahbl e _needl. ssenmbly.218 to permt the forwardl y e ndi 1. of
body s SEeBRVTavided AR e B GuaRo st def el et (P atile aoa
i n theneadle asskmisll 2BOMABLSIRGD 14VhdIa’e bodloesralfittale ndedier &d¥eynily at8ded
for use as finger grips and substantially flat wall section 255 is _
are preferably molded from clear plastic to facilitate viewing of blood flowing into flash
chamber 284 from the blunt end of needle 246. Annular detent 252 is provided in wall
section 250 between rear flange 248 and flange 286 to cooperate with ramp 232 of
plunger assembly 212 to resist the spring force being applied to annular shoulder 243 of

retractable needle assembly 218 prior to retraction.

[0035] Elastomeric grommet 258, best seen in FIGS. 8 and 14, is preferably made of
rubber and further compriseé a substantially cylindrical, forwardly facing projection 262
having a concave arcuate recess 290, a rearwardly facing recess 294, preferably
cylindrical, configured to receive the forwardly extending tip of body section 244 of
retractable needle assembly 218, an upwardly extending tab 260 that identifies the top
side of the catheter introducer (with the upwardly facing needle bevel), and a rearwardly
projecting positioning tab 261 that is insertable into notch 287 or another similarly
effective recess in front flange 256 of housing 214 to position grommet 258 rotationally
with respect to housing 214. Digital pressure is desirably applied to upwardly extending
tab 260 during insertion of catheter 274 into the vein and again when separating
‘hohsing 214 from IV catheter assembly 216 prior to retraction of neédle 246. Forwardly
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desirably provided as a view ng wi ndow i nto underlying flash chanber 284 of
retractabl e needl e assenbly 2 18. Housing 214 and the body of retractable
needl e aswornbio32m8 are preferably nolded from clear pl @astius2ei0/08mcilitate
viewi ng of blood flowing into flash chanber 284 fromthe blunt end of

needl e 246. Annul ar detent 252 is provided in wall section 250 between rear
flange 248 and flange 286 to cooperate with ranp 232 of pl un%er assenbly

212 tofa@agsmrojdwospﬁﬁmgre‘fenabq basruy @ptﬂld&edlmtahmﬂtas sirerdl @IefflCtElﬂ@”)bf

retractable n dIe 8 tracti 5]

gr ome£NI88€ qﬁ l);rt% zgé \i4cat %tebragﬁg&gl?[ quéradeeﬁjg nEer and
furt herpré@mlysc%‘imﬁls%%béttﬁmt él&b{o‘x’né‘r}d wedr {c@l abbatr wmzol mchesumghpm@smt i on
262 having a concave arcuate recess 290, a rearmrgéyﬁm g%x(ece s 2
prefer QHﬁRPS@QIbWF*ﬁ&éWeSé@ﬁQﬁ@u?%'W whichas remiug 2 egj NERYCAS t| p

of body, 2R gﬁg éﬁr‘b ﬂfthéﬁ/g%tf‘?%ﬁﬁé Sspem fofaﬁﬁé‘é’t’ﬁéﬁér FhfoduRBr RRVAT Aefture

ext end| ng p side of the catheter introducer
(with 292 lightty @hgafesithg ndsdé eswrtacel pt naﬁdlea24fiaaﬁlmutlIW”EF@}'@@@W“

017 cct Poedk A8 stioenBrie PreRiCRbaR Ergh L IR, Rede o b T PAY oM™ 22,

r ot at i gnedrtion of tHe ¢RBgeet to housing 214. Digital pressure is desirably
applied to upwardly extendi ng tab 260 duri ng i nsertion of catheter 274 into

t he vei d _again n aratln hous I n rom W I

216 pr I0P580 ATVt At Shetgl AGRIERPaT I i Bb iR S5 BN ¥
pref er iy ca?ﬁeténm%agéé}ezm @frméﬁvetnlﬂah iFrs6 igi@fime0268 reducesahé yikelingade t he
i nside wall of hub 266 of 1V catheter assenhbly 216. referably

conpr i Sédnintentiona| sma@amn ef %él@atf@t@ assghoRly f@"@éfeﬁ ﬁﬁ&ﬁ'@@ ‘?W'Q%EE'RR'é‘@s)
di sposgy %dﬁﬁmﬁ@@ ﬁr%‘?%&%@?h%%go érﬂlr gﬁ%c@a%%ﬁd& %r%%%dleszzt@rmeb by

I nsertion roug uring assenbl ty |V _cat heter
i nt r odueamwady. faApngrreuess 292 alsslgbslwowga@eqal alignoentsefrpesiye 28¢ Wih f8edl e

oe S BB P L AR  Hh AFR LR Y Faum o
projecting positioning tab 261 insures proper rotational alignment between grommet 258
and housing 214 so that tab 260 projects upwardly and not at some other rotational
position relative to housing 214. Fifth, during insertion of needle 246, digital pressure
can be applied against tab 260 while gripping ribs 254 of housing 214.  Sixth, tab 260
of grommet 258 assists the user in separating housing 214 from hub 266 prior to
retraction of the needle. Seventh, during withdrawal and retraction of needle 246, the -~
slight contact between the thin web of grommet 258 and the outside of needle 246
wipes blood off the outside of needle 246. Eighth, during retraction, contact between
the thin web of grommet 258 and the outside of needle 246 dampens the retraction
force to slow down the needle and thereby reduce the likelihood of forward splatter in
response to retrébtion. Ninth, grommet 258 impedes blood spillage out of the catheter
hub after withdrawal of needle 246 from hub 266 and grommet 258.

[0037] Referring to FIGS. 7-12, IV catheter assembly 216 preferably comprises tapered
tubular hub 266 comprising a connector collar 264 on the rearwardly facing end.
Connector collar 264 is preferably configured for easy attachment to cooperatively

configured end connectors of conventional, commercially available IV infusion sets,
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[ 0036] G ommet 258 can perform several valuable functions when incorporated
as part of |V catheter introducer 210 of the invention. First, grommet 258
reduces twe 2bickiBkishood of unintentional separation of | ¥Ycrashevss4assenbl y
from the housing during shipping and handling prior to use. Second,
aperture 292 acts as a guide for needle 246. Third, rearwardly facing
recess 294 assures proper coaxial alignment of aperture 292 with the

f or war gloodexdlietiompabispopthediicly Sepaii oh didddetatallyeefoseds bterally etEBdingour t h,

rear war dl roj ectin ositioning tab 261 insures pr r, 1o, ional .
al i gnnwﬂﬁlsogwféé% dsﬁgﬁﬁﬁ@ﬁﬁsee%ﬁ Hndply melded A5 ‘ﬁ%{f%ﬁwbz%% t?r Bﬁ%é’é: %

upwar d i LRitA RIS WhaPOBlabe®iin kehadd ¥R the bbaysifrg 214.
Fifth, ‘%ﬁﬁl %aa?éggért ﬁgﬁgtoh%tt neeS§I e %6, di gi tgl préssure can be aggl i e

agai nspatient. Rsevhitextuged fipgergadsiAy 025a poeferaily PrRyidethat asingan the §Bd9BH of
romreg .258 | Sts. th [ | ' : ] I or
o r et MU 30 Bir sk ridatifiahe L0 BRRRE ey 23b Mirnl b oo e o
need| Sfraﬂf?,hohbialgstiﬁgfﬁf I&Dmbﬂtbe}terbgﬂm?mr:] 2e0 tfbilov;imgbrfebfactgwr:)mﬁmeeg& 2&ﬁdht he
out si ne e 246 wi pes 00 .t he outsjde ne > 2 i :
ur § ngCAUSEL 2T s DEedribit audpuaen Tenbis RlaRibahesn Xp it Tide g ethl
out si dgfigHtiysedic? R4S 1ashRRE dibReieiof Askdlerndarand d engtrosufficent toleevaeed! e
and thereby reduce the |ikelihood of forward spl atterdldBEorugﬁqgnse

r et r acell it tha beveledeothe negdle J4fpubrrs nepde #4807 INsge ‘ﬁéaﬁ‘%%ﬁet er
hub af iehndtbt B4 WBler@lbeRPEstifed P ule REHBUR (268N rALRINTBkteAGRg (ID2T]

Referring eter assenbly 216 preferably conprises
t aper edf thVbcataetenudsseitblg AN byi any suitaiesveans,colicmmas2dar example. rtBasSar dl y

faci ng ,.end. nect.or |l ar 264 is pr [ C |

at ¢ achBRosed S5 pdp defien o Bh prole B ERaaR e AR pHISrR f1Cfs, HRaKd 13

Zonmer @b?éﬂdg7@,vtp&é_f@dé:blgl h%édwf)ﬂgidhc:ibfﬁtasltidla,l baslta:td(jr!gdctsuﬁmidnmgg ,profect ke | i ke.
pair o iametrically opposed, |aterally extending,w.nas. r

desi r aBRyelgdtipcplreede 265 armrttarw%eyawéﬁaéﬁs@% fﬁ%l??tegﬁ?atﬁﬁt'%?gytaeé‘%p??%%i de

| at er a I ter assenbly 216 when placed in service on the

body o#héaagtgﬁegsn‘{rgcl%aol\{s@?@extured finger pads 270 are preferably provided

at or near the ends of
[0038] Referring to FIGS. 13 and 14, following assembly of IV catheter assembly 210,

needle 246 projects forwardly from catheter 274 and is protected during shipping and
handling prior to use by removable cover 276 that frictionally engages the forwardly
extending tip 272 of IV catheter assembly 216. The inside of hub 266 frictionally
engages the outside surface of cylindrical projection 262 of grommet 258. The
forwardly extending end of body sectién 244 of retractable needle assembly 218 (FIG.
8) desirably extends into and frictionally engages the circumferentially extending
sidewall of recess 294 of grommet 258. Needle 246 forms and passes through aperture
292 in the thin web section of grommet 258 and is disposed in fixed longitudinal relation
to body section 244. Blunt end 282 of needle 246 desirably extends into flash chamber
284, which is visible through housing 214. Rear collar 240 of the needie holder is
frictionally engaged by the inside surface of body section 234, and the rear of flash
chamber 284 is blocked by frictionally engaged plug 238. Retraction spring 280 is
compressed inside the longitudinally extending annular space between the back side of
flange 256 of housing 214 and annular shoulder 243 of the needle holder, and is held in

compression prior to retraction by contacting engagement between annular shoulder
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W ngs 268 for use in stabilizing IV catheter assenbly 216 during separation
of hub 266 from housing 214 of 1V catheter introducer 210 foll ow ng
retracti omoabimeenbe 246. Cat heter 274 is preferably a palbhseolon3fadrexi bl e
pl asti c sheath having an inside diameter slightly greater than the outside
di aneter of needle 246, and a length sufficient to cover all but the

bevel ed end of needl e 246 when needle 246 is inserted through the catheter.
Cat het €232 04 plungar efssemblyy2 2 (RiGe B)tamd inevardlg ifaking tetemp @58dof Hausing 214,

extending,tip 27 f 1V cat het ssenbly 216 . any. ,sui l.e .neans uch
e, °F or S i cataibg Rt bSBEEE INvaraN BHR Te¢ 2% i Se gt
enbodi nBs¥emibipl 217 il tee Eééﬁ/ar&]ya@ﬁeﬂiamgc@ﬁ(&rpo?t?tfh dbr &dliar apdqy m&ldm@h
nol ded pl astic, has a length sufficient to protect the beveled tip

needl e EA@CHPR SPrig 289dis lcé@d padubecemarassed in FEEST 13 @dotthl it §h%‘g§§es
t he out C%'tlé Otﬁé g{;HC&(!i : acboﬂﬁﬂvng‘?@%ki@”%é & Ebrﬁ?reé's%dai@ddé's‘?fab!y

foll ovm sse ter asse needl e 246 projects
f or war dstlyghtlyohmngat hbamnhéﬁallﬁrwmmepseli derigtil afuspring QBDp’m pgoadel shastighti ng

prior to, use by r enpvabl over t frictionall o] rdly
Bt endi BISTRNES STy Miapuaciing, apd agxaayly S et TREnpbLs dENTRRRN Jchdt

fricti oeguirgdemneatsJorithe s@Hthtéiﬁt\ﬁlﬂhlﬁdﬁéaﬁﬁulévfjﬂa&rI cal projection 262 of
gronmet 258. The forwardly extendi ng end of body section 244 of retractable

ongages BRG] didflofihc femeval o poust 21 Herdls daand b BBl S¥aREPOgh.Ahre:
258. Negaflhste? 4G 4f e HestablyNASSRY maua;l"h e?@rnbyrn? 3284 of h6u§|h rzmedw\d

section of gromet 258 and is di sposed i xed l'ongitudinal relatiao

body seRRIWAgHigital Breeﬁﬂureetmthgszacd;fs%@ata@ mofowgm%| %ﬁ%x@@ﬁ%@eﬁﬁ'@o{}‘ﬁ ash
chambery, h%Béunm'r&*"tHesvéﬁhsérH gathgfe(?% E&H%hé‘ﬂ& Eé';é" or'?&ﬁ'u’ns‘kfé 'Ufhr vémhOdRfitaf he

needl e rictron engaged e surface of body section
234, arpteshierer e befapfpllad; by cdveenthamd KBﬂnga' nﬂckscwéhofoylrfgmiiﬁa gri&. 18) tehgklyed

P49 2 BRI B WBRIED ) R SBRREETEE o He: 238 BT S
while again applying digital pressure to tab 260. After separation has occurred and
needle 246 has been withdrawn a short distance, such as from about % to %2 inch, by
pulling housing 214 backwards in relation to hub 266 and grommet 258, needle 246 can
be retracted completely from catheter 274 by withdrawing plunger 212 relative to
housing 214. Once plunger assembly 212 is withdrawn to an axial position where the
rear of needle holder assembly 218 is not frictionally held by the inwardly facing wall of
housing 214 and plunger assembly 212, spring 280 will expand, forcing needle holder
assembly 218 rearwardly to a point where collar 240 is disposed inside plunger
assembly 212 and needle 246 is retracted inside housing 214 behind grommet 258.
Where no retraction spring is supplied, needle 246 is completely withdrawn by pulling
housing 214 further backward relative to hub 266 and grommet 258.

[0040] Grommet 258 desirably remains in place in frictional engagement with the
rearwardly facing end of hub 266 until medical personnel desire to connect hub 266 to
an IV infusioh apparatus, blood collection bag, or other medical device. Prior to such

connection, aperture 292 in elastomeric grommet 258 has substantially closed following
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fl ange 256 of housing 214 and annul ar shoul der 243 of the needl e hol der,
and is held in conpression prior to retraction by contacti ng engagenent

bet ween awoubswi3siveul der 232 of plunger assenbly 212 (Fl EcT8)S2@m00314npar dl y
facing detent 253 of housing 214, and by contacting engagenent between
inwardly facing ridge 296 inside plunger assenbly 212 and the rearwardly
extendi ng end portion of collar 240. Although retraction spring 280 is

depi ct emgaisawall oryretrantiore of needle 2A6GHd goramet 238 bjacks P%Mlﬂcﬁén%bﬁa@@g%t ed
that t ce it ich spring 280 is conpressed is desirably

sl i ght P’? b%%tqsﬁ%g et‘?"rqe&fh&bﬂ}ge’ccorrpr essed length of spring 280 to provide a
slight tolerance during manufacture and assenbly so that conplete

conpr e4804H Diherorlterdions eand rmadifigatiohsr oft te ppeferrgdt embpdinwint Hdescribed
annul ar_, space 0039] Fol | ow renmoval _of cover .27 I . L he

f or war (ﬂbﬁ’egx\f’wnlt[ﬂ??fﬁ“%i%oqﬂrewaﬁ%g?oeﬁe Eggrcﬁp%rydglg‘i r"&btﬁ?/ :iﬂﬁg‘g)roﬁ e%%l%h O%Agvei n
by gri piddigsurébend t4s Hteh@ats tHag thl dcaprdofapplietgioflidis diededpieremive limided he
back side of tab 260 of grommet 258. Once needl e 246 ha%k%u ctured the vein
and catonbt 8y t??4bﬁ°§d6§bb’8?'lpyetﬁﬁ%ﬁ' of she BrPssrad daims tg whidh the: vepiotdsur e
can belé?ﬂ&kﬁ%ﬂ@&.one hand to finger pads 270 of wngs 268 (FIG 8) to hold
hub 266 Tn'place while housing 214 is separated fromgrommet 258 with the
ot her hand while again applying digital pressure to tab 260. After
separation has occurred and needl e 246 has been wi thdrawn a short distance,
such as from about %to A inch, by pulling housing 214 backwards in
relation to hub 266 and grommet 258, needle 246 can be retracted conpletely
fromcatheter 274 by withdrawi ng plunger 212 relative to housing 214. Once
pl unger assenbly 212 is wthdrawmn to an axial position where the rear of
needl e hol der assenbly 218 is not frictionally held by the inwardly facing
wal | of housing 214 and plunger assenbly 212, spring 280 wll expand,
forcing needl e hol der assenbly 218 rearwardly to a point where collar 240

i s disposed inside plunger assenbly 212 and needl e 246 is retracted inside
housi ng 214 behi nd gronmmet 258. Where no retraction spring is supplied,
needl-e 246 is conpletely withdrawn by pulling

20



housi ng 214 further backward relative to hub 266 and grommet 258. [ 0040]

G ommet 258 desirably remains in place in frictional engagenment with the

r ear war diwof2amvmigioend of hub 266 until medi cal personnelPCiiaseoie/087€0nnect
hub 266 to an |V infusion apparatus, blood collection bag, or other nedical
device. Prior to such connection, aperture 292 in elastoneric grommet 258
has substantially closed foll ow ngw thdrawal or retraction of needl e 246,
and gr ommMS258 bl ocks any accidental spillage of blood from back end of

hub 266. [0041 h I j d nodi.f.i [ of _th
elrjrbodi rrenE aeszzr gﬁegp a%é%%g%'bﬁg%é%gnﬁmngﬁ%ﬂéiﬁﬁl %%Sxfﬂog'tég“g?g@regiea‘g%&%ki |1

i N thepaiihgUPRBedieadidy dsBbmbll S64t88 Widteinalith hinekdld profsetiag fomairdly remscope
of the invention disclosed herein be limted only by the, broadest

i nt er ptha dousingofa PhnsEpPSREEBINaVINg & PIWRILHUPRESIIAbhINSEMARIE) iR the,
entitl ﬁgygnél MR- I.Vlcalﬁgtelr\ésggmg ﬁfzvi‘nﬁt% ggk'iﬁ%r cAtABRF IatiadHed Mo G Pedrdvhrdly
al i gnnent ™~ a*housi ng having a needle Hol der asse y seated therein with a
needl efauing ¢ebilag htiby aaratastofecm gromnhetudispasedabetiverpetheakeusing N dbng a

| be slidably i ble i housi bl
havi g PRI B\l s Pt Baanrdry e r BB SRR

el ast ongchthedéGRtIBHucErsposed bet ween the housing and hub, and a renovable
cover disposed over part of the needle and cat het_er{ﬁ)qr'bor to use, of the IV

cat het er | nWhergtrethe elrstomerior sromamak iSopRIAcEaRILIHH: OSBA FINE Wl h ¢ he

housin { PRLHRLAE Iy £1peige BEtHAatheRM tintfotdueer that op

si de o?n?%chfHE%Fd'?%ﬁe@g@ er bt Eat 'fggfy;re?gonds to a bevel ed side of the

needl ecottesfbrdd 10 & bevaled siderafrtbelneedleof claim 1, further conprising a

retraction spring seated in an annul ar space between the housing and a part

of the needle holder, the plunger assenbly and housing cooperating to

mai ntai n the. r et maet|Vaatiser ingod dcarawfiasst, darthertdompriséngra eeliractioo| spengdi s

rel easgga%e% irneztarr\ %%E\ufarr]%pggg %le?wéerr? %]Iet Rgu&ﬁé ha%tdea( part of the needle holder, the
plunger assembly and housing cooperating to maintain the retraction spring in

compression until the needle holder is released to retract the needle from the catheter.

3. The IV catheter introducer of claim 1 wherein the grommet is made of
rubber.

4. The IV catheter introducer of claim 1 wherein the grommet further
comprises a forwardly facing projection that frictionally engages an opening in the rear
of the hub.

5. The IV catheter introducer of claim 3 wherein the projection is substantially
cylindrical.

6. The IV catheter introducer of claim 1 wherein the grommet has a thin,

transverse web through which the needle is inserted axially during assembly.
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3. The 1V catheter introducer of claiml1l wherein the gronmmet is nmade of
rubber. 4. The IV catheter introducer of claim1l wherein the gromret
further cwopnigesiva forwardly facing projection that fripctriuse@bloy24engages
an opening in the rear of .the hub. 5. The IV catheter introducer of claim3
wherein the projection is substantially cylindrical. 6. The |1V catheter

i ntroducer of claim1 wherein the gronmmet has a thin, transverse web

t hrough whi gh t h¢haquéﬁhe@rnmwucedoamaahl yvuwremghasgemnmqt cpmprisge a v
catheter introducer of claim1 wherein t

i se dly
faci ng rewescﬂyufﬁp@gvﬁt@ﬁSamﬁ%MWwwWafﬁé {an‘go*'Pt %e@ﬁ%@gho@gé%s
receiv ée?vab The 1V catheter assenbly of claim®6 wherein the web w pes
the ouf 31 d& of the needle as it is withdrawn fromthe IV catheter assenbly
and gronmet foI | owi ng use. 9. The 1V catheter assenbly of claim1 wherein

t he grommet _i npe ood flowr | AUtgide of
i nsertion of3 t he%ﬁt'ﬁ ete%a @Y%Eg\l Wﬁﬁ%us?%?&%rﬁ%hﬂgeg%gmr%to and
W t hdr gv@heddle takat @@@id‘lo@a\f\/h@mﬂ tre Iyretmeter ad@miipant\gromnted f@lowarG BR®| y  of

claiml1l wherein the gronmet conprises a rearwardly facing positioning tab
t hat cooperatively engages a notch or recess in the housing to rotationally

allgn the 0HoMTElygNY et dssembly BIdik alneedinthe gtasmnlncenp@descblaom 1,
further conprising a pair lateral ly extendin

12. Th t het
i nt r odfiowr resrwardly mtmlofv\ﬂr@r bulm follmwing rigsertipe oft §c%gett‘56 ?‘Fféarﬁﬁ Oigﬁ Tﬁeer
|V cat E]%hgﬁg f{]?tnagl?%gfo(épl%et i dﬁ%%d?a%@%ﬁh@ nEQﬁle"ﬂd?ﬁ%@éfd?mhéN e raise finger

pads. 14. ntT o aving wt retractabl e needle, the
i nt roducer

10. The IV catheter assembly of claim 1 wherein the grommet comprises a
rearwardly facing positioning tab that cooperatively engages a notch or recess in the

housing to rotationally align the grommet and housing.

11.  The IV catheter introducer of claim 1, further comprising a pair of laterally

extending wings.

12.  The IV catheter introducer of claim 11 wherein the wings are attached to

the hub.

13.  The IV catheter introducer of claim 12 wherein the-wings each have raise

finger pads.
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conprising a tubular housing, a needle holder assenbly having a needle

hol der seated inside the housing and a needle attached in fixed

| ongi t udiwal2oreei3atoson to the tubul ar body, a retracti onprsprisagossrted i n an
annul ar space between the housing and the tubul ar body of the needl e hol der
assenbly, a plunger assenbly having a plunger tube insertable into the
housi ng and engageable with the needl e hol der inside the housing, the

pl unger assedbl y Aty baﬂxetemgntmxdmmrdﬂaivmg with aﬂemmﬁahlet meedietthadntresdicepr i ng
in conpreSS|on rior to retractio cat er asse

1 ex bioe s Skt Bosing.cF herils el asSSpBiiREf Sirale YLD &

bet weelindife theusdulthgaafld tdhfebYeCattdriearinameanibhyitudagl relatendivatheetubotaer

di sposed over part of the needl e and catheter prior to use of the |

cat het &odyner griastien spsingTsrated ipamanglar ﬁP?%‘%ﬂ&@é‘f’e%'? the hausing a%y"e\? n the
t
%gpg?trt]u%ﬂapﬁg%tﬁ @ﬁe h%@cerrm-'e{%?g@g!)g% &@ﬁvfr cﬁs@éﬁ‘@ﬂ}ﬁﬁ%ﬂn@% ;%ﬁg%éf‘t&ﬂe

roj ection having
a recesrssetrtalxlmgﬂowm chlousungamd engageahie with dbi¢ @epaeste@demreldeythelmusme | V

engagedh by hnvesrol el Pl Srbcramsdalithf i ' yabid, sBAR

I nt r od¢onipreésioh aprivrlo wheictbn, bhel\picaihetdri @$Belnﬂ)lysutmﬂnyltal ﬂe)hMecydlthetérl cal .
19. The IV catheter introducer of claim 16 vmqe:hel n th&ﬁgronﬁet fart h

conpr i S8ached da vk 3n elastarpenice geyamehdispared Retvassy figr eysinhapd dng i
the tulaakr?étep%@xe%lyt %d‘%eiﬂérﬁowdléeéo@ﬁﬁ%séd' Svérepaitvabiie ndedieThAad | V

catheter assembly of claim14 wherein the grommet guides the needle during
r et r accatheter p.r.lorlthexse\sbfm Héc@thews@mﬂupebf clai m 14 wherein the gronmmet
wi pes the outside of the needle during retraction.

15.  The IV catheter introducer of claim 14 wherein the grommet is made of

rubber.

16. The IV catheter introducer of claim 14 wherein the grommet further
comprises a forwardly facing, projection having a recess through which a portion of the

needle passes axially.

17.  The IV catheter introducer of claim 16 wherein the projection is frictionally

engaged by the hub of the IV catheter assembly.

18. The IV catheter introdu.cer\ of claim 16 wherein the projection is

substantially cylindrical.

19. The IV catheter introducer of claim 16 wherein the grommet further
comprises a rearwardly facing recess into which a forwardly facing tip of the tubular
body of the needle holder assembly is receivable.

20. The IV catheter assembly of claim 14 wherein the grommet guides the

needle during retraction.
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22. The 1V catheter assenbly of claim 14 wherein the gromret inpedes bl ood
flow rearwardly out of the hub following retraction of the needle fromthe
grommet . W8.20B219% cat het er assenbly of clai m 14 wher eiPaTiUse01g/08IEL
further conprises an upwardly projecting tab suitable for the application
of digital pressure. 24. The |V catheter assenbly of claim 14 wherein the
gromet further conprises a rearwardly projecting positioning tab that is

engageabl e i1t h aTHeON¢ tatictecassemblp dfhelaino Uiz whetein rtie grommet |wipesithd t he
gronmmet and housing. 25. The |V catheter introducer of claim14 wherein the
IV cat W%Qeﬁgﬁr{}?%d'?@wﬁ@r’e@ﬁ%ﬁ ses a pair of laterally extending w ngs.
26. The |1V catheter introducer of claim25 wherein each laterally extending
W ng conprises a raised finger pad.

22.  The IV catheter assembly of claim 14 wherein the grommet impedes blood

flow rearwardly out of the hub following retraction of the needle from the grommet.

23.  The IV catheter assembly of claim 14 wherein the grommet further

comprises an upwardly projecting tab suitable for the application of digital pressure.

24. The IV catheter assembly of claim 14 wherein the grommet further
comprises a rearwardly projecting positioning tab that is engageable with a notch or

recess in the housing to rotationally align the grommet and housing.

25.  The IV catheter introducer of claim 14 wherein the IV catheter assembly

further comprises a pair of laterally extending wings.

26. The IV catheter introducer of claim 25 wherein each laterally extending

wing comprises a raised finger pad.
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