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oC&n Be sl i dabl y displaced relative to t he nose el enent of th het e

“insertion device. : The utilization of clinical g? us in
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art and is w del ractlced by physi ci ans and cI inical 10 personnel for the
purpose qf i nj BEONNzIN-PLACE B AN PALL S dRsodst r eam of -
patients, or to V\nthdraw bl ood fr_omthe patlents. Addi tionally,

during surgWs It may be frequently required

t hat whol e tlloo sf 'og S parentéral fluids be adm nistered to a
pati ent rocedures. Basically, as is. wel I

known and has been enﬂfw@rémta orsitiomided ates | dnytgengral ne, the

i ntroduct9 oR Pfy m}‘;‘{‘?ﬂ% t(f}-ﬁ&er lﬂg%ﬁ-%‘r{jl&\(ﬁ%‘ég ar ﬁsﬂ;ms of pati e-nt S

or the 20 W|th sanpl'es has necessitate form ng of

a veni punct PaEtiqulay r!&%F#PdF#d\?Pr? plrod gaskeh ofhaieed proxi nal -
attachment dHsmde&¥ for ldli shfety COANREEdP WHErdid S AAMETat O | Nt er connect
e ot g g L
veni punct ur es deasl seing ubresént octherebetween during relative

10 sliding movement between the cannula and the blood
gasket. Moreover, the invention is directed to a
novel method of forming a blown-in-place gasket for a
safety catheter adapted to sliaingly receiving a
cannula in a sealing engagement therewith in a simple

15 ana inexpensively produced manner.

" Pursuant to a specific aspect of the
invention the construction of various types of safety
catheters necessitates the provision of a blood gasket

: enabling a catheter, such as in the form of a hollow
20 gteel needle; to extend therethrough s6 as to be
slldable while sealingly engaged therein. Ordinarily,
a component of the intravenous catheter insertion -
device, such as a nose or guard element which is
mounted on a housing containing a blood chamber has a
25 through aperture formed thereln, including a recessed
well through which the cannula is extended. an
.extrusion of plastic materlal,arranged within the nose
and extending about the cannula is positionéd within
the well so as to cause an inner bore surface thereof
30 o sealingly contact the periphery of the cannula, and
' tpereafter the cannula is exercised; in effect,
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sone rather serious problens in the adm nistration of fluids to

,patlénts in this nmedical technology. Thus, a primary concern which had -
to be addressed resided in 30 the inherent rigidity of the needle, the

| atter of which is normally generally constituted of surgical- 35

¢ 3- 1 quality steel, and while ins&rted into the vein of a patient,
necessitated the needle to be nmaintained for reasons of safety in a
fixed position at the general site of the venipuncture throughout the
dur ati on jof ax§a&hg ¢epdPirBcatedl Within tcwﬁllbsd)@ M&re@b such a
~procedure could ¢ ncelvab e consune ,a caonsi der abl I'ength of time. In

addi ti on t oSNEBTEOLBESi Af, cap be sligdably q%ﬁ?ﬂﬁ9§¢
peri odi cal | yhdr awskel %Q@ment EMEhesS catHeters UG G Meadl@eli st er

[ntravenous 10 T11do 42 SR aliog WP M St dld S 10 0
which pointed hollow needles or cannulae are employed
in order to puncture the skin of a patient, and
especially catheters utilizing such needles to
effectuate venipunctures, is well known in the medical
art and is widely practiced by physicians and clinical

10 personnel for the purpose of injecting fluids and
drugs ditectly into the bloodstream of patients, or to
withdraw blood from the patients. Additionally,
during surgical operations or procedures it may be
frequently required that whole blood transfusions and

15 parenteral fluids be administered to a patient
undergoing such surgical procedures. Basically, as is

) well known and has been employed for a considerable
length of time, the introduction of such fluids into
the cardiovascular_s?stems of patients or the

20 withdrawal of{blood samples has necessitated the
forming of a venipunciure utilizing a hollow rigid
needle having a proximal attachment site for a fluid
connection which is adapted to interconnect the needle
with a source of intravenously administered fluids.

25 : The foregoing method of administering fluids
to patients through venipunctures has been subject to

- some rather serious problems . in the administration of
fluids to patients in this wmedical technology. Thus,
a primary concern which had to be addressed resided in

30 the inherent rigidity of the needle, the latter of

which is normally generally constituted of surgiéal-
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each adm nistered at a specific tine and at different
~body; resulting in a relatively traumatic

vi ew of such repeated and 15 sonewhat pai nful
In order to aneliorate or possibly evepn
in the nedical

probl ens,

the cat hg_t

sites on the
experience to the patient
and unpl easant veni punctures.
elimnate the foregoing

t echnol ogy i t3has been rnore recently the practice
to introduce a flexible tubular catheter of a low 20 friction material,
such as a silastic or Teflon into

in -

the vein of a patient and to permt
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length of time. In addition to the foregoing, at
times it has been necessary to periodically draw blood
samples and/or successively administer intravenous
fluids to a patient, thus requirin§ the patient to be
subjected to a series or plurality of venlpunctures,

each administered at a speciflc time and at different

sites on the body, resulting in a relatively traumatic
experience to the patient in view of such repeated and
somewhat painful and unpleasant venipunctures.

"In order to ameliorate or possibiy even
eliminate the foregoing problems, in the medical
technology ‘it has been more recently the practice to
introduce a flexible tubular catheter of a low-
friction material, such as a silastic or Teflon into
the vein of a-patient and to permit the catheter tube
to remain in such a p081t10n over lengthler periods of
time for purposes of; for example, per1od1ca11y
administering fluids, including parenteral fluids,

'blood/plasma.transfusione, medications in liquid form

and also for the collection of blood samples and the
like."'In.this manner, the previously encountered
trauma, extravasation, and infiltration caused by
repeated venipunctures have been largely avoided, and
the danger and discomfort to a patient of 1eav1ng a
rlgld needle in the body for a prolonged period of
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-4 1 time has been generally overcone. Thus, in order to posi tion

the distal end of such a flexible catheter tube within the body cavity
“of a patient, such as a vascul ar cavity or vein, there is normally

enpl oyed a 5 cannula or; in essence, a _hollow sharp-tipped needl e for
the purpose of formng the venipuncturéd:” Thereafter, the flexible

-cat heter tube, which is tel escopically and slidably coaxially nmounted on
t he outer circunference of the cannula or hollom/needle so 10 as to

extend sllee\{__q_n{é lﬁ%st t}fépter?tb%éﬁefasjhgg %ﬁ%ﬁe&'ﬁé oNgpy, sthf §gggp Qg t he needl e

into the vein subsequen avi ng e venrpuncture.
Ther eaf t er, Pofdtion|the Aiskdl end PHsugh h%lrﬁl«mxibbﬁn cath@bernt eri or of

the cat hetertduébeuemrl etﬁl?r%é*'éwvﬂ@yt@ a paeiehe, '8ABHNaY fhin the body
of the patient at he, site he veni pupcture, and the_needle is

pref erably dFE%%FH%ElQQN+E¥ ?ﬁaﬁeb%qrEP?Eﬁs%% normally employe@admich as:
t he needl% qurﬁ'ihllh’isoﬁ)ﬁeih esPenve pUS| NoDD6W t sRaLH-t ippeda heddief the

patient upo forn1 t he unctur.e may have been exposed to’
i nf ecti ous ghﬁﬁnﬁyefﬁﬁ %?a%% °§ﬂtﬂga5h3. §?+B“chur ®rnfected with the

Acqui red ImmmnrdafuerenckeS@hdxnhke cathdtérﬁtuhechwhschrequentIy or
practically @l I%?B@b 1cai&* QﬁaeéY1agﬁft é?ﬂﬂf&fig mgﬁngggeandeg%erous 25

i nfectious co ns such as hepatiti e danger or
hazard that QHeex|¢ireumierenge gbnkhe ﬁwnvhadvgrb@mpy peeddei gental |y

jab or 10 sag%témaeavsﬁeévéhlme ﬂﬁéﬁeaﬁéﬂteléf h@vantehdeavay - from

the body of t %&Qt of tgg ﬁggdfgsfﬁgéléﬁz vein subsequent to
the needle having formed the venipuncture.
Thereafter, the needle is adapted to be withdrawn from
the interior of the catheter tube, while permitting

15 the latter to remain within the body of the patient at
the site of the venipuncture, and the needle is .
preferably discarded rather than being reused.

Inasmuch as the needle which has been

previously positioned in the body of the patient upon

20 fofminé the vénipunctgre may have beenfexposed to
infectious agents;'fof instance, such as a patient
infected with the Acquired Immune Deficiency Syndrome
(AIDS) which is frequently or practically always
ultimately fatal in nature, or other dangerous

25 infectious condltlons such as hepatltzs, there is
present the danger or hazard that the clinical
personnel may inadvertently or accidentally jab or
stick themselves with the used needle after withdrawal
from the body of the patient, with the possibility of

30 infection or even death resulting therefrom.
Consequently, upon withdrawal of the needle from the

35



30- infection or even death resulting therefrom Consequent |y, upon

“withdrawal of the needle fromthe 35 1 body of the patient,
“the needle is generally retracted into a protective environnment, such as
a needle tip protective housing or “structure, and safely di sposed in

conjunction therewith. 5 2. Discussidrof the Prior Art

Al t hough the utilization of bl ood gaskets for- safety catheters or the
bl ood chanbers t her eof used to collect blood sanples is well known, and
a hod.has been deve) oped for forging,in place a 10 plastic¢ bl ood
gasket for QP%%f%Eth%uﬁﬁﬁ%ﬁ,tthEhe “eﬁai?e ?I?gﬁﬁﬁPB$¥drﬁ£FﬂSHe§s sonmewhat
conpl ex andinto desectedives émeivenmehtci sheh as! agneddddhespve or t he

Cr Oy TE Seatl e ksl |58 el RiEe.BU! HRE' sater| aloBbREE" |V
in conjunction therewith.
5 2. Discussion of the Prior Art

Although the utilization of blood gaskets

for safety catheters or the blood chambers thereof

used to collect blood samples is well known, and a

. method has been developed for forming in place a
10 plastic blood gasket for a safety catheter, the

- currently employed method is somewhat complex and
necessitates the use of either a liquid adhesive or
the employment of ultraviolet curing. Thus, pursuant
to a presently employed'method, a cannula; in essence,

15 the hollow steél needle or stylus component, is
assembled into a plastic nose portion of the device,

. whereby the nose portion which is normally constituted
of a molded plastic, has a central apérture for
receiving the cannula so as to be slidable relative to

20 the nose portion, and in which a well of larger
diameter coaxial with the central aperture is formed .
in the nose portion and traversed by the cannula. '
Thereafter, a suitable adhesive compésition is poured
into the well to £fill the latter, and cured through'

25 the intermediary of U.V. heat applied by ultraviolet

- ovens, with the cannula being‘éiercised'by being
axially reciprocated so as to ensure that the cannula
can be slidable relative to the nose portion of the
device. This particular type'of “formed-in-place

30 gasket” necessitates either the use of a liquid
adhesive and/or ultraviolet curing of the gasket

35



15 the hol | ow st eel
.pl astic nose portion of the device,

needl e or stylus conponent, is assenbled into a
wher eby the nose portion which is

*normal ly constituted of a nolded plastic, has a central aperture for

receiving the cannula so as to be slidable relative to 20

-portion,

centra

aperture is forned

cannul a. -
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aw%aatybﬁwsamieﬁd reduiring extepsive, Beng

ékl &bﬁe to the nose portion of the

t he nose

and in which a well of |argeré- di aneter coaxial with the

I n the nose portion and traversed by the
Thereafter, a suitable adhesive conposition is poured

and cuged through 25 the |nEerned|ary of

devi ce.

*t=pl ace 30 gasket" necessitates either
the use of a liquid Accaudeagiv,anu/ordertt@vnmpepveumpng thet he gasket

currently practiced method of producing a gasket,
particularly such as a blood gasket, placed into a
bore of a nose portion of a catheter insertion device
or safety catheter is an extruded plastic element
which is of a generally hollow annular cylindrical
construction, the outer diameter of the extruded
element being dimensional and configured so as to
prevent its being displaced out from of the nose
paortion. Thereafter a cannula is slipped into the
nose portion and through the bore of the extrusion,
with the bore being somewhat large: than the outer
diameter of the cannula. One end of the cannula is

. adhesively fastened to a housing structure which may

be a blood chamber with the other end of the cannula
extendlng outwardly and having a sharp point or tlp
'for insertion into the body of a patient.

| The cannula is induction heated, causing the
inner surface of the extrusion about its bore to foam
and expand radially inwardly in respbnse to the
incorporation of an unactivated blowing agent in the
plastic material of the ext:usion_forming the gasket.
The activation temperaﬁure of the blowing agent is
_higher than the required extrusion melt for the

extruded component, and is only activated upbn induced’

heating being applied to the cannula at a temperature
which is higher than the extrusion melt temperature.
Ordinarily, prior to the heat being applied the inside



1 -material being enployed, requiring extensive downtine and waste in

.i npl enenting the production process. SUMWNARY OF THE | NVENTI ON

" Accordingly, in order to inprove upon the 5 currently practiced nethod of
produci ng a gasket, particularly such as a bl ood gasket, placed into a
-bore of a nose portion of a catheter Thsertion device - or safety
catheter is an extruded plastic el enent which is of a generally holl ow
annul ar cylindrical 10 construction, the outer dianeter of the extruded

element geidg doPEngsanake2 deCoRb! QUEetlei8ntokOorniAECKRR! 1S el ng
di-spl aced ou romo € hose por |on.nT erea?ter cannula is slipped
into the bleedegpskerodsahargrrobyhabsutbePflotor h8S58xAngheEn, 15 with

the bore beipRgnSeHBVBatgiaedaiahBeert bE @HeCkannuldi pBBLE e oAkal he cannul a.
One end of the cannula is .adhesi vel y fastened E? S housi ng structure
whi ch may bEhgrsisoand,exbendingn zelhronabnd sHEhy £BataHROR, the: endi ng
out war dl $ andabingnefathlacannalat tor at itemperhtiurienapbiieothent o t he body of
a patient.

. . The nnul a i.s _induct.i o ed, causi t he
I nner surfaegthaFﬁgne§FFQ§F8 §%03? Fi? %@Pgngangﬁ& con%ﬁd and
radi al | y i niar thg extredadesoro thiec blood gasigedr andompon &heunacti vat ed
bl ow ng age ' h I ' .enlial he [4S) on form ng the
gasket%J ) B%H'gugi%t ?&éﬁggr?qﬁ??nc%es%'urlg oeféﬁehctet'blit;&ivmtar%yagent IS ° hi gher
than the refecipgosateds fhifejcrepdes: e thin pliakded foampdidm , and is

only aclovahagwdah thad¢asthula ahPItHY @irisidRPHoie durdie@nnul a at a
tenperature 30 which is higher tha gﬁﬁ%EUI nnmttgmmaUMe

O di nari |y, SBEEEPY: BrOdy H& §r¥esn the entire

length of the extrusion or gasket bore and the
cannula. '
_ Release agents such as siliconés or other

15 1lubricants can be incorporated in.the extrusion

_méterial or coated on the inside or bore diameter of
the extrusion and/or coated onto the cannula surface
so as to ensure that no foam will adhere to the
cannula. ' '

20 o Altérnatively, this particular concept in
the method of-forming.the blown-in-place blood gasket
can be utilized by molding the nose portion itself.

. with an unactivated foaming agent or a highiy
pressurized foam incorporated in the plastic material

25 thereof, whereby the internal aperture or bore surface
of the nose portion engages the surface of the
cannula, thefeby-eliminating'the requirement for a
separate gasket - forming extrusion beihg positioned
within the nose portion, and thereby simplifying the

30 overall construction by reducing components.
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35 ' -7- 1 or bore dianeter of the
.extrusion for formng the bl ood gasket is |arger by about .001 to .050

" inches than the outside dianeter of the cannula positioned therein
and extending therethrough, such that gpon the 5 heating of the cannula to
-a tenperature above the  .activation tenperature of the blow ng agent

cont ai ned in the extrudate for the bl ood gasket and upon the cannul a
bei ng exercised; in effect, axially reci procated, this creates a thin

pliable ioan1flln110 Rgéggﬁgn heieag%e%ﬁ 339 QetSXFQB%ESQ Fore sur f aces,

t her eby producing a g seal ween ent ength of the
extrusi on opoyetkeetBefdeofinforming a b&nnnran-place blood gaﬂbbsase agent s

such as sil fgpneReOtafhllth &8 hu%'tﬁ%%% %@e&%xb&ca@%e@ ed in the
extrusion mat eri al or coated % inside or bore dianeter of t he

extrusi on and/or coat 8dM8KLoSPREL jeshy picLhe PregeRs (o ensure that
no foam Bi | inedheiont @st B& providerwerhod of forming blood gasket

of the type described whereby an extrusion of a
plastic material located within a nose portion of the
catheter insertion device 1ncorporates a foaming or
_ blowxng agent which, subsequent to the insertion of a
10 cannula in a bore of the extrusion and heating of the
cannula, causes the foaming agent in to be activated
so as to create a foam forming a sealing engagement
with the surface of the cannula while enabling tﬁe
cannula to be axially exercised relative to the nose
15 portion and blood gasket.
BRIEF DESCRIPTION OF THE DRAWINGS

Reference may now be had to the following
detailed description of a preferred embodiment of the
invention, taken in conjunctibn with the accompanying

20 grawings; in which: -

Figures la-1d illustrate various stages in
the method of producing a formed-in-place blood gasket
pursuant to the current state of the technoiogy;

Figures 2a-2d illustrate various stages in

25 the inventive method for forming blown-in-place blood
gasket for sealingly contacting a cannula of a
catheter insertion device. _

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

_ Referring now in detail to the drawings, and

30 particularly Figures la-1d setting form'a currently
employed method of forming a blood gasket, illustrated

35
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separate gasket-form ng extrusion being positioned

Alternatively, this particular concept in  the nethod of
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wi th an unactivated foam ng agent or a highly

foamincorporated in the plastic material 25 thereof, whereby
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(nabvehowni hwhich hosei pgrtibhodis- conptitutetioofi gasket

for

§éndriliperehiuaelea plakLIE material and whicHPig SPECITIC

adapted to be mounted on the front end 12 of a housing
14. A steel cannula 16 is retractable through the
nose portion 10 subsequent'to withdrawal of the former
from the body of a patient into the housing 14 so as
télprotect clinical personnel or a physician from
needle stick.

The rearward end 18 of the cannula 16 which
extends into the housing 16 is fixedly connected to an

end 20 of a blood chamber 22 so as to communicate with .

internal space 24 thereof, and is adapted to have an
adhesive extending about the circumference of the
cannula 16 so as to permanently secure the cannula 16
to the blood chamber 22 as described hereinbelow.

The nose portion 10 which is fixedly seated
onto the leading or front end 12 of the housing 14,
and which is constituted of a molded plastic element,
has a generelly.cylindrical external configuration 28
possessing a central through aperture or bore 30
through which the cannula is extended so as to be in
slidable contact with a lower porﬁién 32 of the bore
30. The forward end 33 of the nose portion 10 has a
larger dlameter stepped well 34, 36 formed therein
communicating with the bore portlon 32 in which the
cannula 16 is located, and provides an annular space
38, 40 about the cannula 16. As shown in Figure 1b an
adhesive 26 is adapted to be poured into the .nose well
34, 36 so as to completely fill the. space 38, 40:about
tpe cannula 16. Thereafter, as shown in Fig. 2¢, the



Sinvention is to provide method of forn1ng bl ood gasket of the type
.descri bed whereby an extrusion of a plastic material located within a

" nose portion of the catheter insertion device incorporates a foam ng or
bl owi ng agent whi ch, subsequent to thﬁd nsertion of a 10 cannula in a bore
.of the extrusion and heating of the “cannul a, causes the foam ng agent
in-to be activated so as to create a foamform ng a seal i ng .engagenent .
with the surface of the cannula while enabling the cannula to be

axially axe ebgt ij\ge ExpdRulre® | RAFE! -
BRI EF DESCR%%%%%EW%Fb$ is ch&eh%%y“%%% e Q@?E&?ﬁbgﬁﬁay now be had to
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:Agvent i on, b&bealaadcw m&ig)rremtﬂrdda&e@q&mﬁauwmamuﬁlaw ngs; in
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h res la-ld_illustr te varlous the
met hod of pPdgEEEAgn aﬂ%Wﬁb&q 5 3R 19 iﬁﬁqgﬁﬁnt to the
current & atdeublil et-headech motmmyy A in Figq. 1d so Iasglmr&u:&a -thaat ldtustrate
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10 through the introduction and curing of adhesive 26 in
the well 34, 36, which comprises either liquid
adhesives and/or ultraviolet curing 6f settable
materials requires much downtime and waste in the
manufacturing proceés.

15 ' In order to improve upon the foregoing
method in producing a blood gasket, pursuant to the
present invention, as disclosed in Figures 2a-24
of the drawings, there is produced a so called “blown-
in-place” blood gasket. In this embodiment, elements

20 which are the same or similar to thoseidescribed with
regard to Figures la-1d are identified by the same
reference numerals and no detailed discussion thereof
is deemed to be necessary for an undérstanding of the
invention.

25 In this inventive embodiment, the nose -
portion 50, which is preferably also constituted of
molded plastic material is of generally cylihdrical
shape and slightly tapers down towards the front end
53 so as to be somewhat frusto-conical. The interior -

30 of the nose portion 50 has a large- dlameter through--
bore 54, slightly widening towards the rear end

35



-9- 1in Figure lais a nose portion 10 of a safety catheter (not
‘shown) which nose portion is constituted of a generally rigid nol ded
plastic material and which is adapted to be nounted on the front end 12
of a housing 5 14. A steel cannula 16 Is retractable through the nose
portion 10 subsequent to withdrawal of 1ihe forner fromthe body of a
patient into the housing 14 so as to protect clinical personnel or a
physi ci an from needl e stick. 10 The rearward end 18 of the

cannul a 1P 16¢i s ected to an
end 20 of a%cfl c‘}%\%tt?% dsdc%hg%é?oeﬁgfn%%a 8 ﬂﬁéegég %‘ggnal space
24 thereof, Shf stheinnes) partier i COnfMEdeélﬂkl%no‘Fmgtmbut t he

ci reunf er encgr ofj ddie 11 AHW s 1aseéd £8 BérﬂaﬁﬁﬂééYoﬁe&We the cannul a
16 to the bl ood chanmber 22 as described herei nbel ow. The

nose porti orPAPIRY A i CRLANART R dplecd chapbsr B2 | G¥RYLR 161 ont end

1|2 of theShOi!SIf@tﬂ&;ed toamtémcsdsdlehsﬁnéi-lbytﬁdaﬁé of nadegipeastic
el enent,

oL eTent 20 24 nd SRORH A Ve AR Eheiibh U RRNL' BSLELLAnsg?
_ as shown in Fig. 2b. A ‘plastic extruded member 52 of
generally hollow cylindrical configuration is inserted
into a bore 54 of the nose portion 50. The extruded
10 member 52 has one end 56 towards the rear of the nose
portion 50 radially outwardly chamfered or widened so.
as to prevent it from being displaced axialiy
forwardly in bore 54. As shown, ‘extruded member 52
has a longitudinal includes a central bore 59 through
15 which the cannula 16 which is fastened at one end
thereof to the blood chamber 22 can be slipped through
the nose portion 50 as shown in Figure 2b, with a
circumferential space 60 being provided between
cannula 16 and the wall of bore 59. _The internal
20 diameter of the bore 58 of the extruded member 52 is
approximately 0.001 to 0.050 inches 1afger_in diameter
than the external diameter of the steel cannula 16.
Preferably the extruded member 52 which is positioned
within the nose portion 50 is constituted of a
- 25 suitable plastlc mater1a1 which 1ncorporates a blow1ng
' agent the latter of whlch is unactivated at the
extrusion melt temperature of the extruded member S52.
Subsequent to_the insertion of the cannula 16 through
the nose portion 50 and the_extruded member 52, as
30 shown in Figure 2b, the cannula-is;is heated,
preférably by induction heating means 62, as shown in

35



t hrough which the cannula is extended so as to be in sl'i dabl e cont act

-wWth a lower portion 32 of the bore 30. The forward end 33 of the nose
‘portion 10 has a 25 |larger dianmeter stepped well 34, 36 forned therein
communi cating with the bore portion 32 in which the cannula 16 is

l ocated, and provides an annul ar spacéz‘ 38, 40 about the cannula 16. As
shown in Figure b an - adhesive 26 is adapted to be poured into the nose
well 30 34, 36 so as to conpletely fill the space 38, 40 about t he

cannul a 6. eafte S [

-10- i dﬁlgn% g% |§bc%r ggng’w?h{elrgx%gs%?‘e to lgl}erp%%&?cé:&’e by
ul travi oI et aguengtdmmememsu@enmﬁl shecbilowingeagesits @ndvyt Heei ng
reci procat eglaetgou@a%wdunalf thedbsc%&ha@a aJe r 52 Al digroth, as

shown by th headed arrow A in Fig. SO as ensure that it
can mai nt ai AfsthgapPree: Porsign vQ -t o This é’éh‘éﬁsvé'—h% inneghiqre haye | atter -

still mabBnt guk¥aceSs3d dfh@heweidtraddd member S2 to foam ‘and to
form a sealing contact along the length thereof with
the cannula 16, the latter of which is axially
reciprocated or exercised along the direction of
double headed arrow B so as to ensure its
10 displacability within the foamed extruded member 52
and nose portion 50 while maintaining a suitable blood
seal, the latter of which is created by means of a
thin pliable foam film 64 created between the surface
of the cannula 16 and the foamed bore 59 of the
15 extruded member 52.
In order to ensure that no foam from the
extruded member 52 will adhere to and potentially
| contaminate the surface of the cannula 16, coated on
the surface of the bore 59 of the extruded member
20 and/or coated on the cannula 16, or, alternatively
incorporated into the plastic material of the extruded
member 52, may be suitable release agents, such as
silicones and other lubricants.
Furthermore, pursuant to a simplified
25 modification of the invention, rather than providing'
an extruded member 52 within the nose portion 50, the
latter can be molded from a suitable plastic material
which incorporates the foaming or blowing agent, and
in which the inner or bore diameter of the nose cone
30 50 is proximate to or slightly larger than the
external diameter of the cannula 16, whereby upon the
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wi th the surface of well 34, 36 to which it adheres.  This particular
“method of forming a blood gasket 10.through the introduction and curing of
adhesive 26 in the well 34, 36, which conprises either liquid

adhesives and/or ultraviolet curing of settable material s requires nuch
downti me and waste in the manuf act&Bi-ng process. 15 I n order
to i nprove upon the foregoing met hod in produci ng a bl ood gasket,
pursuant to the present invention, as disclosed in Figures 2a-2d of

the dra s, there i.s produced.a sqQ calle | ace" _bl ood
gasket . m? g@ S1RgHBEi HgﬁtcaBP3ﬁ§n§§ 25 1ﬁhV&RHaF§“Fﬁet9§n§°6F Ofnilar to

t hose descrthednmeéhportlbagaodfbamFagdreeanangmyabeosdeabbhtedhby the sanme

f d d Hebh dtob
cesenry oPnhRlE, SB e RafRER A laRaRR R R UthEROye. TR CRITY, O PP
i nventive eﬁbedaneat aﬂnbongbethe mgshpodoassessehtdblily pdehedghlly al so
constltusedf EpRL gekdedsy ghaaata gs&aa'to' %txr@%nQEQIZWO‘fylth%d” cal

shape and s y tapers down towar so as to be
sonewhat frﬁ§?~8169ﬁ|»c herends; glimipatsd t&e F—Pférh‘é%‘ pembedn 520 has a

| ar ge- di ameyeehifir eHehnose cbAee 594, thler@bl Fudicher BdmpdudEydag he rear end
35 the construction of the safety catheter so as to
~ render it more economical to produce.

10 From the foregoing, it becomes readily
apparent that the present inventive method of the
blowing-in-place of a blood gasket for a safety
catheter is extremély simple in nature in comparison
with that currently being employed in the technology

15 and, in an inexpensive manner, produces an excellent
blood seal. _ _

While there has been shown and described
what are considered to be preferred embodiments of the
invention, it will, of course, be understood that

20 various modifications and. changes in form or detail
could readily be made without departing from the
spirit of the invention. It is, therefore, intended
that the invention be not limited to the exact form
and detail herein shown and described, noi to anything

25 1less than the whole of the invention herein disclosed
as hereinafter claimed.

30
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1 expandlng into a encl osure 56. The rear end 58 of the nose

j.portlonlsjm simlar to that of Figs. la-1d and is adapted to

" be nount ed fmw- g”Wﬁ containing a blood chanber 22. Cannula 16 5
b

is fastened t'o fheL er by neans of adhesive 26 and projects
.forwardly through the nose*portion 5014- as shown in Fig. 2b. A plastic
extruded nmenber 52 of general ly hollom/cylindrical configuration is

i nserted into a bore 54 of the nose portion 50. The extruded 10 nenber
52 has qgegﬁ&aggﬁ%gﬁggﬁﬁaééﬂg.rear of the nose portion 50 radially

out war dly d so as to prevent it from being displ aced

axially forwardl y 1n box enédhodsofhpuodueihgudedloedbseak2ng has a

| ongi t udi n I t i cannul a 16
mhigh S fgé?enedQHgéoné&£€%£9 cg?ﬁ%%é%f 9%8?% b?ggg %Egéggr 22 can be
sli pped t hreakjreter ineludes 9onpasnpsgta9nshamngnani gipagabe with a

C'rCU”f95E”Eéﬁﬁuf&a&ﬁl@@lgeéﬂﬂdQBQ BSQlEQbWE&nthereiﬁnn5h§d16 and the wal |
of bore 59. The jntern |ane hore 58 of the extruded nenber

52 is apﬁ%&v%t@w@gmf%sse 656 Pﬁ&’ﬁé”s‘ digggéromsaidnBeée  than the:
ext er nal dip@ft%noflié&l?t eohneaged with a chaﬁibefrebabhy:thhé it uded
menber 52 which 5 5 MAtQ Ny Ehe 0S oralon 50 is %pnstltuted
of a 25 sul TRRP AV IR chleotat B RRLAA T AR, SAST LG B9 Ao RER™
- end extending from an opposite end of said nose
10 portion for insertion into a vein of the patient; said
method comprising:
. (a) positioning an extruded hollow
cylindrical plastic member in a central bore axially
extending through said nose portion;
15 (b) extending said cannula through an axial
bore in said hollow cylindrical member, said axial
_ bore of said cylindrical member for receiving said
cannula being dimensioned so as to provide an annular
space -about said cannula;
20 (c) " imparting heat to said cannula to cause
the material of the inner surface of the axial bore of
said cylindrical member to foam and  expand radially
inwardly to sealingly engage the outer surface of said
cannula;
25 ' (d) and imparting axial reciprocating
movement to said cannula within said foamed bore
surface of the cylindrical member to inhibit binding
between the cannula and cylindrical member ehabling
axial displacement of said cannula relative to said
30 nose portion while maintaining sealing contact with
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agent, theeLgiighégiﬂﬂﬁLgh~Ls—unactivated at the extrusion nelt
tenpérat ur extruded nber Subsequent to the insertion of
the cannula 1 w“&“““ e nose portion 50 and the extruded nmember 52,
as 30 shown |ﬁﬂ‘“ cannula 6 is heated, preferably by

i nduction he mean$ 62, as shown™t 35
-12- 1 Figure 2c, to a tenperature which is higher than the
activation tenperature of the bl ow ng agent and the plastic material of
t he extryd s n T causes t he
i nner or:‘J ggggE gﬁ?ég%égggméﬁe%ﬁes%§$r%ﬁgﬁ ﬁéﬁbggEgég fé?mangéﬁ
forma sealbheodoneatingl gagkehe | ength thereof with t he cannul a 16,
the latter of which ig, aX'ﬂ'h&thod 48CEPADRAECENOL1BXAM &1 SGHeRLPRY the
direction of dou bl e e?ded arrow B so as to ensure its

said cyllndrlca member is constituted of a plastic

5 material incorporating a blowing agent having an
activation temperature which is higher than the
extrusion temperature for said extruded cylindrical
member but lower than the temperature to which the
cannula is heated.

10 3. A method as claimed in Claim 1, wherein
the inner diameter of said extruded cylindrical member.
prior to implementing the heating step {c) is about
0.001 to 0.050 inches larger than the outer diameter
of said cannula. -

15 4. A method as claimed in Claim 1, wherein
said foaming of the inner surface of said cylindrical

. member responsive to heating of said cannula forms a
- pliable foam film between said cannula and the length
of the axial -bore in said cyllndrlcal member.

20 5. A method as claimed in Claim 1, wherein
said heating of the cannula comprises the application
of induction heating.

6. A method as claimed in Claim 1, wherein
said extruded plastic material of the cylindrical

25 member incorporatés release agent means to prevent
adherence of the cannula to said cylindrical member.

7. A method as claimed in Claim 6, wherein
"said release agent means comprises a silicone.
8. A method as claimed in Claim 1, wherein

30 said cannula is coated with release agent means to
prevent adherence to said cylindrical member.
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10° d|splaeabLLL\x\!%;ngLLS? f oamed extruded nenber 52 and nose
portion 50 ﬁhl | e mai a suitable blood seal, the latter of which

‘i's created thin pliable foamfilm 64 created between the
sur face * l/ 16 and the_foamed bore 59 of the 15 extruded
renber 52. s order to~&R3ure that no foam fromthe

extruded nenber 52 mAII adhere to and potentially contam nate the
surface of the cannula 16, coated on t he surface of the bore 59 of the

extrudedyertber 20 apd/ of oCRRL ALY OBt BEAERRIULE dfaifl' o, HbhELATI VE

i ncorporated into the plastic nmater
be suitabl esakd erasbe&g%n@gen'gumﬁaas comprises omesibhgonener | ubri cant S.

Furthernore, pursuant;$0 aasmaBhbhl 86 gialﬁ@@'ihC@iAQH of Lherkayention,
rat her than prOV|d|n an extrugded member .52 within the nose portlon 50,

t he | at

g33d d%ﬂs%epﬂﬁFHQH FPHHF&5§8|FaBPEd%@aB¥FEthﬁt@PFSFla

vely
ma

whi ch

I ncor porf@tes the foan1mg OA hbenbagaagemhlmeadln c1ammmmD9h the i nner or

bore di anet
than the

10
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with said nose portion.

12. A blood sealing gasket for a safety
catheter, wherein said safety catheter includes a nose
portion having an elongate cannula axially slidably
positioned therein, said cannula having a first end
protruding from said nose portion and fixedly
connected with a chamber structure for receiving blood
from a patient and including a second end extending
from an opposite end of said nose portion for.
insertion into a vein of the patient; said method
comprising: '

(a) an extruded hollow cylindrical plastic
member being positioﬁed in a central bore axially
extending through said nose portion;

(b) said cannula extending through an axial
bore in said hollow cylindrical member, said axial
bore in said cylindrical member for receiving said
cannula being initially dimensioned so as to provide
an annular space about said cannula; |

(c) said cannula being subjected to heat
such as that the material of the inner surface of the
axial bore of said cylindrical member is foamed and
expanded radially inwardly to sealingly engage the
outer surface of said cannula; whereby said cannula is
axially reciprocated within said foamed bore surface

| ar ger
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- 13- 1 heatlng of T nula 16, this will cause the bore .of t he
. nose porti gu m ﬂmm lingly close about the cannul a in a manner
" as describ H"a nﬂF this i nstance, al though the nethod is
essentially idéntitcal & t0 that described with regard to Figures 2a-2d of
-the drawi ngs, there is elimnatedl?he extruded nmenber 52 wi thin the

nose cone 50, thereby further sinplifying the construction of the safety
catheter so as to render it nore economcal to produce 10

From t f of eqoi ng,, 4 t. becames readi en resent
i nvent i c?‘é %b%l cgfl ical \ember 'I.’% ’p'fué’cké{)lgabhn for a safety
cat het er ishextarmmela andmhel1mﬂmad:m1 emembennmab‘smg ax:.at\lt h t hat

currently bels SRLAY Sk | dh B AR POYalBva o 4didmbhgXpENSi Ve

manner, produtes an exce Wil e there has
been showperiicersehilrednaintainingr seabing deprtacy witlyreter red

enbodi nsnt?ﬂnaﬁfm méf¥EPt @8 thati Lhe Qéteeyrésmé)esyfﬁierstood that 20
vari ous fications and-changes in form.or detail d readlly be

made wi t haRtoed 382} +RE r93MFEhe spirit of the invention. i s, '
therefore, intended 13. tRajasketi asecladmedeinotlaimiizd to the exact form

and detail_herein shp ribed. ., nor.to anythin ess than the
ool o of (WSFRVRSTER wEFEndEirad Bonpde’ shoeBRUbEAERS ot 3B ot
_ plastic material incorporating a blowing agent having
10 an activation temperature which is higher than the
~ extrusion temperature for said extruded cylindrical
member but lower than the temperature to which the
cannula is heated.
14. A gasket as clalmed in Claim 12,

15 wherein the inner diameter of said extruded
cylindrical member prior to being foamed is about
.0.001 to 0.050 inches larger than the outer diameter
of said cannula.

15. A gasket as cldimed in Claim 12,

20 wherein said foaming of the inner surface of said
cylindrical member responsive to heating of said
cannula forms a pliable foam film between said cannula
and the length of the axial bore in said cylindrical
member. '

25 16. A gasket as claimed in Claim 12,
wherein the cannula is heated by induction heating.

17. A gasket as claimed in Claim 12,
wherein said extruded plastic material of the°
cylindrical member incorporates release agent means to

30 prevent adherence of the cannula to said cylindrical
member.
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30 35 - 14- 1 WHAT IS CLAI MED:

SIS of producing a bl ood sealing gasket for a
safety cat heter safety catheter includes a nose portion
havi ng an el o M‘W‘@‘W‘ axi al | sI i dably positioned therein, said

-cannul a havin prot rudi nd8from sai d nose portion flxedly
connected with‘a chanber structure for recei ving blood froma patient
and including a second

1 ' 18. A gasket as claimed in Claim 17,

wherein said release agent means comprises a silicone.
19. Algasket as claimed in Claim 12,
wherein said cannula is coated with release agent
5 means to prevent adherence to said cylindrical member.
20. A gasket as claimed in Claim 19,
‘wherein said release agent means comprises a silicone.
. 21, A gasket as claimed in Claim 12,
wherein said nose portion comprises a molded plastic
10 material.
22. A gasket as claimed in Claim 21,
wherein said cylindrical member is integrally formed
with said nose portion.

15
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end extending from an opposite end of said nose 10 portion for insertion

sinto a vein of the patient; sai d.-" “rret hod conpri si ng: (a)
positioning an extruded hollow  cylindrical plastic nmenber i " tral
bore axially ext endi-ng t hrough said nose porti oz k& b)
‘ext endi ng said cannul a through an axildd~  bore in |sHr'g b{ASEXYl i ndrica
menber, said axi al bore of said cylindrical nmenbker ™Ving said
cannul a bei ng di mensi oned so as to provide an annul ar space about said
cannul a;3 20 - ( tdP i &1 cannul a to cause t he
material of the inner su sai d cyllndrlcal
menber to foam and expand radially I nwar dl y to seal ingly engage the
outer surface of saiqp 1nﬂ¥¥VEHdﬁs:€§theter 1nseﬂ£§oanE¥1 rting axia
reci procatin novenent to said cannula within sad foaned ‘bor e

surface of iny Pardiiandh extirydethindiastdinh AlRpd seqfeifgeen t he
cannul a‘ianga@;kleutnctrdxcal BIRGE @ty RE the ddftylicpeassent of said
\(I:Mamul a rel‘:%tgln\‘/.1 al Qs aeln%ssqmnroosueg rt | d 4 ci lgas@' nt aJtr}‘rEq‘seal i ng contact

assurance of a seal being present therebetween during

relative sliding movement between the cannula and the

- blood gasket. Moreover, disclosed is a method of
10 forming a blown-in-place extruded plastic gasket for a
safety catheter adapted to slidingly receiving a
cannula in sealing engagement therewith in a simple

and inexpensively produced manner.

, "I

35



1.the cylindrical nmenmber such that the latter fornms said bl ood seal i ng
gasket . 2. A nethod.as clainmed in daim1, wherein sai d
cylindrical nmenmber is constituted of a plastic 5 material incorporating a
blr-owi ng agent havi ng an activation tenperature ' ' ' an the
extrusion tenperature for said extruded cylindricd THIS SHERDADBEEN dwer
than the tenperature to which the  cannula is hdated. REBLACED 3.

A nmethod as clained in daiml, wherein the inner draneter of said
extruded cylindrical nenber. prior to inplenmenting the heating step (c)
I s about 0.001 to 0.050 inches larger than the outer dianeter of
said cannul a. 15 4. A nethod as clainmed in Caim1, wherein
said foam ng of the inner surface of said cylindrical menber responsive
to heating of said cannula forns a pliable foamfil m between said _
cannul a and the length of the axi al 2yl i nddi cal negbser .. 20
5. A nethod.as cIaimedi\r;CIain(l, whe heati yg of th@

cannul a conprises the appl¥cation o] <
6. A method as ol aimed i n\Cl aiemb_yber i pltid
BT jent mea@s to

: : , Sl \E 2 77
mat eri al of the cyli ndrieSeteSEh©y @%“ﬁrvmiy
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7. A nethod as clainmed in d ai m 6, wherein sai d rel ease agent neans
.corrprlsesaschone 8. A nmethod as clained in.Caimi,

wherein 30 said cannula is coated with rel ease agent means to - prevent
adherence to said cylindrical nenber. . 35 - 9. A
- et hed—as~e~|—&r—ﬁﬁed—+ﬁ~9ral m 8, wherein - said rdl#H8 SHEEEMASBERN | conpri ses
a silj 10. A nethod as claindd i n RERLAGED, whefein

sai d cﬁ%m ses a nolded plastic materrar. 5 11. A
met hod CI aim 10, wherein said cylindrical nmenber is

I At egr wi th said nose portion. ' 12. A bl ood

seal i ng gasket for a safety catheter, wherein said safety catheter
includes a nose 10 portion having an el ongate cannula axially slidably
positioned therein, said cannul a havi ng a fi rs& emne: -~pr§pt ruding fromsaid
nose portion and fixedly g
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connected with a chanber structure for recei ving bl ood

and including a second end extending 15 from an opposi tjeRERACEMENT 8HEEE ¢
portion for insertion into a vein of the patient; s d met

conpri si ng: (a) an extruged hol | ow cyl i ndiji Eae p@gpﬁgﬂ‘ﬂ
menber being positioned in a central bore axially 20 e

sai d nose porti GLOWN-IN-PLACE BLGOD GASKET FOR! 20 SAFETYIICATHETER/Oh an

axi al ore in said hollow cylindrical menber, said axial bore in
said cylindrigal. £ Or L.8CEJ Vi id cannul a being initially

di nensi oned. “. P.rh iy ar space about said cannul a;

(c) said canrul a Bield sfibthet Enventbont . such as that the material of

the inner surface of Yhfhe ﬁﬁééﬁk ?Hog?eioﬁaféifﬁgénd[ﬁ ndEgper is

f oamed and5 expanded ra I nwardly to sea |pg1y engage the 30 outer
surface of”sat@ LREFRYEROWRcFabhetardinafrtianjdevicedy apdyineci procat ed

within said foapefchpae pertatfis to a3blood gasket of a blood

chamber for a safety catheter, wherein a cannula

extends through the blood gasket with the assurance of

a seal being present therebetween during relative

10 sliding movement between the cannula and the blood

gasket. Moreover, the invention is directed to a
novel method of forming a blown-in-place gasket for a
safety catheter adapted-to sliaingly receiving a
cannula in a sealing engagement therewith in a simple
15 and inexpensively produced manner.

Pursuant to a specific aspect of the
invention the construction of various types of'safety
catheters necessitates the provision of a blood gasket
enabling a catheter, such.as in the form of a hollow
steel needle, to extend therethrough so as to be
slidable while sealingly engaged therein. Ordinarily, -
a component of the intravenous catheter insertion
device, such as a nose or guard element which is
mounted on a housing containing a blood chamber has a
through aperture formed therein, including a recessed
well through which the cannula is extended. An
extrusion of plastic material arranged within the nose
and extending about the cannula is positioned within

20

25

the well so as to cause an inner bore surface thereof
30 o sealingly contact the periphery of the cannula, and
thereafter the cannula is exercised; in effect,

35



-47- % 1 of the cylindrical nenber to |nh|b|t bi ndi ng é The——;
mﬁcws%ﬁﬁsm

. cannula and cylindrical nenber enabllng axi al di sp
cannula relative to said nose portion while maintai i
with the 5 cylindrical nenber such that the latter fofjng@8as-g-=. -
seal i ng gasket. 13, A g%%ket as claimed i

- wherein said cylindrigjgém-ii-phite blod gasket fort #eafiety cathetepl ast i c mat eri al
i ncorporating a bl owmg—agent—tavinmg—i0—amactivatton tenperature which is

hi gher 4han the extru extruded cylindri cal
menber but |ower than thih LRACTOE ~ cannul a is heated.
14. A gasket as clainmed in Caim12, 15 wherein the inner dianeter of said

ext ruded Cy||ndr'ﬁﬁJ1ﬁ€f@@én6ﬁéqéaéﬁbééithééEEEﬁh'&e@?@éé 0.001 to
0. 050 |nches | arger than_the outer diapeter sai.d capnul a.

15. A gask¥Rd okn JParheeuifT (rR; gxgpuded 9&&??&9|§%Pﬁpf§§ﬁ4ﬁﬁgof the inner
sur f ace5of §§lt§|l: forcalb ndédcehameiaeafrawcmfawteabneteﬁg OA said -

cannul a forns Ila le.fo il aid c nuL and the |l ength
o the ax STREIE ¢RCeSn Etoues, Sl "BESod Uake Wi tn ene® IE 10
gasket as assarnanicenof] ai seadl, belngwpeesenmtthereheuweensdhehngd by .
i nduction gggﬁ S gﬁﬁv d |n112
wherein sal ex?gude%ldfngtygvﬁ% é§|%€t HEhéSc cy ?ﬁdr#@aﬁhnenbe
|ncorporatb%°¢élQégbeégenUOﬁeﬁﬁgrtodlS°1°SGd “is a method of
"~ 10 forming a blown-in-place extruded plastic gasket for a
safety catheter adapted to slidingly receiving a

cannula in sealing engagement therewith in a simple
and inexpensively produced manner.

15
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30 prevent adherence of the cannul a Eo said cylindrical menber . 35

1 18. A gasket as clainedin Claim17, wherein said rel ease
agent neans conprises a silicone. 19. A gasket_as clainmed in
Caimi12, wherein said cannula is coated with rel easel agpPhceReNs & EDZO
prevent adherence to said cylindrical nepber. 20. fﬁ%}'ﬁefgg?s
clainmed in Caim19, wherei n said retease agent neans)| ¢pppri $€s Yo Wl
si |l i cone. - 21. A gasket as clained in d ai mlk2; —phereorg—|
said nose portion conprises a nolded plastic 10 materi al . . 22
A gasket as clainmed in Oaim21, wherein said cylindrical nmenber is
integrally formed with said nose portion.
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