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REPLACEMVENT SHEET LOW COST METHOD OF ASSEMBLI NG, ANPBATRURED

,CANNULA HOLDER FOR A CATHETER | NSERTI ON DEVI CE BACKGRGUND' OF TFE -

' INVENTICN 1. Field of the Invention 5 The present invention
‘relates, in general, to intravenous catheter |nsert|on devi and
vnor e particularly pertains to a | ow cost, gk nﬁg g01m\ﬂm %;ﬁglng a
cat heter structure and cannul a hol der body and also rel ates nore

specifically to an extruded 10 cannula and bl ood chanber securenent

_structure.

provi sign of a no\&
extruded cat het &8N

Nbreover t he |nvent|on |s also dlrected to the
W g : IBL NG : ED; plified

pl astic

elenent is connected with a 15 st eel cannula for attachnent to a bl ood

chanmber or BACK@E@BNDQOFOTHEaMNVEHTEow cost construction rendering t he
catheter in '

ert onlgevkcgh i ool gn%ngnlnexpen5|ve I n assenbly and
constructlo;—+o#—evnnonrca§#y—————&rsposabIe singl e usage thereof. 20
The util%zation of clThecpkreappsr anyention rehater.pdihngeaer@l.ow needl es
or cannul ae,ar %ngabexeqs cath@t%&d%stegt%acamcb@e A offre? Patient,

and especi a

y_catheters utilizing_such needles to effectuate

veni punct ur B3rtisarlykReRSainen&omidilen costarethed iof widely practiced
by physi ci aa§séﬁ\91§hl_§n'aC%latheteﬂ'e@%%@Qhrfeoénﬂh@aﬂhmﬁsQ—‘ldlfdérnl ecting

fluids and

Addi ti onal

£ to the bl t { patient
PO PTG g F Ao Mo ROt LB LA LS A1 SH g pe

frequent0y reguitedahdableed ehamed 3ecurenshysiseracandeparenteral fluids
be adm ni stgredoh8r, end RAVER 4 49509 116k cRY ¢ L Ppr ocedures.
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provision of a novel structure for the realization of
simplified extruded catheter insertion devices in
which an extruded plastic element is connected with a
steel cannula for attachment to a blood chamber or
housing to enable a low cost construction rendering
the catheter insertion device simple and inexpensive
in assembly and consﬁruction for economically
disposable single usage thereof-

The utilization of clinical apparatus in

. which pointed hollow needles or cannulae are employed

in order to puncture the skin of a patient, and
especially catheters utilizing such heedles to
effectuate venipunctures, is well known n the medical
art and is widely pracﬁiced by physicians and clinical
personnel'for the purpose of injecting fluids and
drugs directly into the bloodstream of patients.
Additionally, during surgical operations or procedures
it may be frequently required that whole blood
transfusions and parenteral fluids be administered to

a patient undergoing such surgical procedures.
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35 - 2- 1 Basically, as is well
nown and has been enpl oyed for - a considerable length of tine, the

i ntroduction of such fluids into the cardiovascul ar systens of

patients has necessitated the formng of a 5 venipuncture utilizing a

hol l ow rigid needl e having a proxif@t attachnent site for a fluid
connecti on which I s adapted to interconnect the needle with a source of
i ntravenously adm ni stered fl uids. The foregoi ng nmethod of
adm nistering fluids 10 to patients through venipunctures has_been subject
to s Bashealkyr i assipresl nknpwnt padabasnbseraemphoyed forf|uids to

patients in fhisnsegdesabléetbAgERO¥E EAMe, the anPrbABEYi&ANEErN Wwhich had

to be addressed resigded in t he iaherent ﬁi idité of tEe needl e, the
latter of 15SUGRi EhUidSndRRhal FYegEREAAPIVE SCYAEET SYEEA™Sf OSur gi cal -

qual ity steepatasftwhhhe hasesbedatetiothlee forimingf o a  patient,
necessitated_the needle to .gaint ai f S ety in a
fixed po§$tiXﬁ“éPuPﬁguﬁgngFgﬁlg?has?tg%gﬁongl@%ﬁi%%%ggérggyggguéhout t he
duration of p®oxfimaldatdachimentasite dor safdfuisi cenneksiobywbach a

procedure coylkd. aaneghveb! Y¥nteReuiRe2tCeMR I with a source of
intravenously administered fluids.
The foregoing method of administering fluids
10 to patients through venipunctures has been subject to
some rather serious problems in the administration of
fluids to patients in this medical technology. Thus,
a primary concern which had to be addressed resided in
the inherent rigidity of the needle, the latter of
15 which is normally generally constituted of surgical-
quality steel, and while inserted into the vein of a _
patient, necessitated the needle to be maintained for
reasons of safety in a fixed pqsition at the general
site of the wvenipuncture throughout the duration of
20  fluid administration or transfusion, whereby such a
procedure could conceivably consume -a considerable
length of:  time. in addition to the foregeing, at
times it has been ﬁecessary to periodically draw blood
samples and/or successively administer intravenous
25 fluids to a patient, thus requiring the patient to be
subjected to a series or plurality of venipunctures,
each administered at a specific time and at different
" sites on the body, resulting in a relatively traumatic
experience to the patient in view of such repeated and

30 somewhat painful and unpleasant venipunctures.
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|l ength of tinme. In addition to the foregoing, at times it has been

necessary to periodically draw bl ood

admi ni st er

sanpl es and/ or successively

intravenous 25 fluids to a patient, thus requiring the patient

to be subjected to a series or plurality of venipunctures,  each
admi nistered at a specific time and at_qdifferent sites on the body,
resulting in arelatively traumatic experience to the patient in view

of such repeated and 30 sonewhat painfu
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nmedi cal

and unpl easant veni punctures.
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to remain in such a position over lengthier periods of
time for purposes of; for example, periodically
administering fluids, including parenteral fluids,
blood/plasma transfusions, medications in liquid form
and also for the collection of blood samples and the
like. 1In 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 leaving a
rigid needle in the body for a prolonged period of
time has been generally overcome. Thus, in order to
position the distal end of such a flexible catheter
tube within the body cavity of a patient, such as a
vascular cavity or vein, there is hormally employed a
cannula or hollow sharp-tipped needle for the purpose
of forming the venipuncture. Thereafter, the flexible
catheter tube, which is telescopically and slidably
coaxially mounted on the outer circumference of the
cannula or hollow needle so as to extend sleeve-like
thereabout is advanced along the length of the néedle
into the 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 the latter to remain within the

in the

such

trodu§ gn?igxiﬂlé“EGb&lB?S&LEﬁ?tg‘é%f' gngily.er periods of

mnistering fluids,
pafehtbiah magﬁasal1osubho@a/9|asha5$n§n9tu§%éﬁ9n madiccat i ons i n



like. In this manner, the previously encountered trauma, extravasati on,
sand infiltration caused by repeat ed veni punctures have been |argely
‘avoi ded, and 15 the danger and disconfort to a patient of |eaviing a

rigid needle in the body for a prol onged period of ti me has, been
tgeneral |y overcone. Thus, in order te4- position the distal end of such
a flexible catheter tube within the bedy cavity of a patient, such as
a 20 vascul ar cavity or vein, there is normally enpl oyed a cannul a or
hoIIOM/siarp ti pped . needl e for the pur pose of form ng the.

veni punctur bed¥hefesheepatimnt |adxithiee site ofathet enighmctpnieh is

tel escopi cabhy aRe ldedAld Yis sultf%ﬂﬁ)y dilakaFeidrt ed on the outer
circunference of the 25 cannul a or |l ow needle so as to extend

sl eeve- i ke t her dAFSTRUST aé'd%ﬁ:é}feéﬁ]@ng’htlﬁél Ih&fytieeF the needl e

into the vep&ewbﬁ%qwerﬁoé&icmedleﬁdhﬁxéﬂwdw JfordRd pat ierdthaii punct ure.
Thereaft t he .needl.e i s adapt t hdrawn fr ﬁnlthe i nterior of

t he cat het elf rg3ng MRt ‘Prbc'etr"fﬁ? t"?arYg%tar’@ }gﬁet”erexﬁ?br fh within the
35 dindectiouk tug:t;mﬁ tfex piatstentcegt stiuh sist ea gfatthentveni punct ur e,

infected with the Acquired Immune Deficiency Syndrome
(AIDS) which is frequently or practically always
ultimately fatal in nature, or other dangerous

10 jnfectious conditions such as hepatitis, 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

15 infection or even death resulting therefrom.
Consequently, upon withdrawal of the needle from the
body of the patient, the needle is generally retracted
into a protective environment, such as a needle tip
protective housing or structure, and safely disposed

20 in conjunction therewith.
2. Discussion of the Prior Art

It is currently the common practice of many

developing or undeveloped countfies, ordinarily
referred to as “third world countries” to reuse a

25 cannula/catheter, such as a steel stylet, many times
over in order to reduce medical expenditures. The
health hazards which are associated ‘therewith, as
mentioned hereinbefore, are quite considerable, not to
mention the discomfort to the patients. In order to

30 address this widespread medical problem, it is
extremely desirable to be able to provide for an
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and the needle is suitably discarded. | nasnuch as the needle

whi ch has been previously positioned in the body of the patient upon 5
form ng the veni puncture may have been exposed to i nfectious agents; for
I nstance, such as a patient infected with the Acquired I nmmunei Deficiency

Syndr one (AIDS) which is frequently.&r practically always .ultimately
fatal in nature, or other dangerous 10 infectious conditions such as
hepatitis, there is present the danger or hazard that the clinical
personnel may inadvertently or accidentally jab or stick thensel ves with
t he used neeskerafi¢ry sdmpls avbbw cobtotitpeshbly ohthbeepatient, with the

possibility of,15 C n e d I he rom
Cbnsequentlygé{iﬁﬁfxm%ﬁ #éﬁ%ﬂ o? gﬁgsnggggé gﬁgﬁpﬁﬁg t l:‘gédy of the
patient, thecueeehte s$sagenef athy actr getbgter deptivenypsysbemsve

env'ronnent’tﬁgcfa@ée? Q@ﬁgkfliypcomprg%%%e%tbﬁ%lgogﬁégg @analfidcture, and
safely dlgpose I n conjunction there Di scussion of the Prior

Art or styl?tughéﬁhrbﬁtP?hﬁﬁéV@éﬂhﬁwneﬁécﬁi&élﬁfaﬁany

devel opi ng Oinb'EQEYShOﬁeﬂdéeuﬂbaye&hl@'hdlliih%mdd\és an ngtegrad to as "third
wor | d countr to rey 25, cannul a/ cat.het er,. such gﬁ a _steel stylet,

many ti mes LﬁoB@th?ﬂ §FdBRIEB FEqHOE iYc &€ HdtfuPeBOTPHE heal t h
‘hazards whi cplage ashectatédctbedesi ih paovidiment isteed kehaullefore, are

quite conS|derabI LiEQ lthn%nh“ﬁ%ﬁ%@Sﬁg%iﬁgfgﬁﬁyingéﬁg Qgtlents In

order to 80 aBdresgngls W déspr ea _ extrenely
desi r abl £9 ochembBreobyiptesi dbef drampacks e3gountered in molding

a plastic body about the steel cannula, inasmuch as
difficulties are present in maintaining trueness of
the cannula runout, particularly in smaller gauge
sizes since it is extremely difficult to accurately
15 naintain a thin steel cannula within a mold when the
plastic flow into the mold is rated by thousands of
psi. Consequently, the construc;ion of molded body,
such as a blood chamber with a steel cannula inserted
therein during the molding process is relatively
20 complex and does not always lead to the desired
results, thereby causing the entire manufacturing
process to become relatively expensive and difficult
to market in underdéveloped-or developing countries
were cost factor is of prime significance, especially
25 with thé ordinarily large populations involved,

. wherein it is almost an absolute necessity for being
able to provide a low cost, mass-produced catheter
"insertion device which is readily and inexpensively
disposable. '

30
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- 5- extrenely sinple, | ow cost disposable catheter delivery

«system At this tine, pursuant to the current state of the art catheter
‘del i very systens, the latter generally conprises a sharp steel cannula 5
or stylet which is adhesively bonded within an i nj ection nol ded. body
:whi ch includes an integral bl ood clganber which is normally sealed with
a porous plug. ‘The difficulties in providing a steel cannul a I n
conjunction with a nol ded plastic body or blood 10 chanber obviates the

dr awbacks, encountered i n nol di ng a plastic body about the steel

cannul a, ¥ naSUMMARYSOF THHi INVENTIOMs are present in mai ntai ni ng trueness

of the cannul a r“”ﬂHEor&?ﬁé'E&'éfé réfcﬁfgklféagﬂﬁgeof th&l zes since it

is extremely difficult to accu 5 nmaintain a thin steel cannula
within a nol #nvgehiPhe therﬁlb§tv%l ieodi Ao FABCABEdOfseMaiering t housands

of psi . @ﬂﬁeﬁusnﬁ\bueah@lé@eﬁtruﬁtéﬁer@aeaobdadtl@edmu ofsuch as a

bl ood ch th t eel d th | di
orocess 12 rERRLFOLEY 25 EBRANEASLhA ax&gnﬂs&caﬂwaﬁéﬁkgaaﬂfsﬂ?ﬁa desired -

results, theadhptedusbngatheaéntthe seeelachnnuidg in ppeedess to becone

el ati vel y expensi v od dihEl Gllbing  EReMBLKRL) Begiatdeyeloped or

devel opi ng couht pr i me 'sign
especi al |y 28 bieHd chambedi-nafPl ghatr géfpopul &heobousingl wey, be  wherein

it is al nost .3ppaksahuegtReaeasbymbobeACEN@ment a)ia'l%ht %n@b‘i‘é'sdﬁpé 'OW
cost, - produced catheter i nsertion device which I s read

i nexpens Ve|91ug m&P§§&§§bF§e ggnnula to be pressed or fitted 1nto
place without the requirement for an adhesive or for a
corrective runout_operatioﬁ to.facilitate appropriate
alignment of the cannula relative ‘to the blood chamber
and/or the rehaining catheter device. This particular

15 construction eases the molding of the blood chamber
and facilitates the provision of an extremely narrow
and exténded blood chamber within the housing,
providing a streamlined assembly inasmuch as the blood
chamber is not held in the housing at its outside

20  giameter but rather on its inside diameter.

Pursuant to another aspect of the invention,
rather than positioning'steel cannula by being
adhesively bonded within an injection-molded housing
body having an -integral blood chamber sealed with a
25 porous plug, the invention contemplates constructing

" the housing body from chopped or cut segments of
extruded plastic materials, which are not only easy
and inexpensive_to produce, but are also extremely
simple and readily supplied and aséembled in

30 inexpensive automatic equipment which is well suited

to the limited economic assets of developing and
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35 - 6- SUMVARY OF THE | NVENTI ON

‘According to a particular feature of the I nvention, there is utilized

t he concept of enploying either a nol ded el ement or extruded plastic
plug of 5 basically an essentially cylindrical nature which is i adapt ed
to maintain the steel cannula in preci-ge runout wi.thin the housing, the
| atter of which may be a bl ood chanber.- To that effect, the housing may
be ei ther an extruded or nol ded el enent which enables the 10 plug
nounting the cannula to be pressed or fitted into pl ace w t-hout the

requi r enBnt vnitewrl opitt tentariémr LCurrenory edtlieecathmier operation to

facilitate iate i ‘ lye t he bl ood
chanber aigﬁj(ﬁolg{lﬁesxfse%%ﬁi%{%%hge%@ec\;}?w%ﬂi ?%‘lf%l%% ar 15
const ruct i ort heaseady He ol oF ¢l bis t iee b3 eRRIl cPrmeka and ok@rmacihet ates the

provi si on of,plh@XtnamBey. Natf f 0¥bnt radh tw L2t erklede bl &gdi sgamber within the
housmg,5 providing a streaq%lned assenbl y, i nasnuch as t he bl ood

chanber i% MATHRARC | FOt AR FHRRFHESAE Pf stRRutLFRNDEPN gi a7RPRPEBUL r at her
on its insider dkegméeted lengths of extrusion form the body which

holds the cannula, wheréby one of the extrusion
segments acts as a combiqation finger hold and blood
chamber, and the other extrusion acts as a combination

10 nhose portion and cannula holder. This embodiment
utilizes a porous plug to vent the blood chamber and
an end distant from its retention of the cannula.

In accordance with a modification, one
extrusion may be readily employed to hold the cannula

15 in place in a molded part, whereas the venting for the
blood chamber is formed by means of a laser. A
further modification relates to a safety catheter
system whereby the extrusion holds one cannula end
portion within a molded housing or blood chamber, and

20 the venting for the blood chamber is formed through
either a laser or a porous.plug. '

Another embodiment utilizes a single
extrusion to perform the multiﬁle duties of holding
the cannula, providing the finger hold and the blood

25 chamber, and also provides the vent for the blood
chamber. This embodiment is considered to be
essentially the ultimate in simplicity and low cost,
both as to construction and high volume manufacturing
or mass-production technology required so as to enable

30 it to be designed as a catheter insertion device which

is economically disposable after only a single use,
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Pursuant to anot her aspect of the invention,
'steel cannul a by being

rat her than positioning
adhesi vely bonded within an injection-nolded,

housi ng body having an integral blood chanber sealed with a 25 porous
pl ug, the invention contenplates constructing t he housi ng body from
chopped or cut segnents of extruded-pl astic materials, which are not
only easy and i nexpensive to produce, but are also extrenely sinple

and readily supplied and assenbled in 30 i nexpensive automatic equi prment
which is well suited to the limted econom € assets of devel opi ng and
and is particularly suitable -fior undeveilmfm|@aped countri es.

35
Currently,

f or t he bo

t

al As e steel can

§f¥§ﬁ¥ﬁéﬁéﬁuné£§§%:ﬁ£¢&§¥si ?J%ﬁéﬁg' géenploy nol ded parts

orns the bl ood

chanber. | n pamtkadsiong (wherr ¢@9egbRaeCr SipurRePEINB AN enbodi nent of the
“atio@! segnented | engths of extrusion formthe body

i nventi on,
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as a conﬁ?

ol ds the cannul
nation fi nger®
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of adhesives, while the catheter of the insertion
device preferably would be constituted of a unitary
component, molded either thraough thermaily cycled
molding or through stretch molding. Moreover, a
protective sheath for this catheter insertion device
would be another simple length of a chopped extrusion
which is adapted to be fitted over the tip of the
catheter hub rather than fitted to the housing body or
blood chamber.

The inventive embodiments are all designed
to provide simpler and less expensive methods of
forming catheter insertion devices and the structures
derived from such methods which render economically
viable the discarding of the devices after only a

* single use, thereby considerably reducing the hazards

of infection encountered by patients treated with
reused catheter insertion devices, while also
proteéting medical and clinical. personnel.

Accordingly, it is an object of the present
invention.to provide a novel and simply constructed
catheter insertion device .wherein an extruded plastic
plug is adapted to maintain a cannula in a housing,
the latter of which may be a blood chamber.

Another object of the present invention is

to provide a simply constructed catheter insertion



utilizes a porous plug to vent the bl ood chanber and an end di stant

fromits retention of the cannul a. In accordance with a

‘nodi fication, one extrusi on may be readlly enpl oyed to hold the cannul a
15 in place in a nolded part, whereas the venting for the bl pod chanber
is forned by neans of a laser. A futher nodification relates to a.
safety catheter © system whereby the extrusion holds one cannul a end
portion within a nolded housing or blood chanber, and 20 the venting for

t he bl ood chanber is fornmed through either a laser or a porous plug.
Anot her elbodéwese HhékéZﬁStﬁeS%ﬂﬂéfconnzexibuﬁbéBwéénp&rE?gﬁhlge EU|L:p|§
duties of hol di,n t he cannu ovidi t he 0 and the 00
25 chanber 2t 91 88uniB; SR endec A Y Bp IEn 4Rt baaconeRRERERR Thi o

enbodi ment i sndofistidéiedtes peoductbssemethbly trkedektingatbein sinplicity
and 'OW’COStentllebSEOﬁéé EQoﬁBﬂ§££Yfg 90a81d ?thdgggHggiHQ”“faCt”r'”9

or mass-pgoduction technol 6gy requiret'so as to ena t to be
desi gned As ahexenét aftpRseRiyon dengte WRech is economcally

dgsposable agReErFODERCaIPIrNgNCoHSEHE DRAWIRGS

Reference may now be had to the following

detailed description of preferred embodiments of the
invention, taken in conjunction with the accompanying

10 g@rawings; in which: '

Figures 1 through 4 illustrate various
embodiments for supporting‘cannulae‘in molded
components forming part of a catheter insertion
device, pursuént to the current state of the art;

15 Figure 5 illustrates an exploded
longitudinal sectional view of an extruded segment
forming a gasket for a cannula of a blood chamber

» securement in the process of being assembled;

Figure 6 illustrates the and blood chamber

20 securement of Figure 5, shown in the assembled
condition thereof; _

-Figure 7 illustrates a longitudinal
sectional view of an embodiment of an extruded
catheter insertion device pursuant to the invention;

25 ' Figure 8 illustrates a view similar to
Figure 7 of a modified embodiment of the extruded
catheter insertion device;

Figure 9 illustrates a further embodiment of
an extruded catheter insértion device similar to that

30 shown in Figure 7; and

35



and is particularly suitable for undevel oped or devel opi ng countries

‘having | arge and dense popul ati ons where cost factor is the primary
consi deration. 5 In all of the foregoing enbodi nents,: the

steel cannula is pressed into position w thout the use of adhe3|ves
“while the catheter of the insertion _-jgdevice preferably would be
constituted of a unitary conponent, nolded either through thermally
cycled 10 nolding or through stretch nolding. Mreover, a protective
sheath for this catheter insertion device woul d be another si npl e

l ength ot a chopped eftigusieori0 illbdtotaties axtdftlecartarlmer fitted over the

' d
bl bod chanpsroFiERof dh [ eiTlac b dadt S ToE B i 20t gned

to provide §|1m§41@rr &% Biensreexbensi ve net hods of formi ng catheter
insertion deyd0as N bHEdier SiF N WeSprREFEMET MbIs aMmgrgh et hods whi ch

render egonom cally 20 | abJ e the dj scardi hg, of _the aeV|ces after only a
si ngl e use, thereby C(ﬁf’sel %fb?f‘?“éd‘d&lsrfbe‘ﬂ%%é}%?%’s to YR€infection -
encount er ed dyaviaig eyt SFidgwewé e, vmhélre is rshsatl a:adidﬁ&éﬂud:ﬂiseﬁtbﬁn devi ces,
whil e al so rotectln and cllnlcal o)

Accordingly, qt AT %ﬁ%gfg f TEie ¢ S e gen Hl?ol%rbglde a
novel and manmqﬂdnﬂunwmmmmﬁht 14cafhetexammbert$@mhde9|eebhhedeln an -
extruded pl ' . ' t [ ' ,n a housi ng,
the latte a(fsl‘;vf}‘r';,?c ﬁ%u%%fge%??‘gdg‘qai rr‘f)er ﬂ&a&ﬂeatgéﬂpgigﬁgt her object of
the preseht invention Brougheyt pEhe| VRr tous npeye tobel pucledcsabadt er
Insertion embctPiments, identical or similar components are

identified by the same reference numerals.
In this instance, a molded plastic finger
holder 16 has a central aperture 18 retaining the
15 steel cannula or stylet 12 in a close fitting
relationship. The end 20 of the cannula 12 which
extends axially inwardly into the finger holder 16, is
fixedly connected with an end 22 of the molded housing
14, which may be.a blood chamber, and is molded
20 therewith during the molding operatién forming the
. housing or component 14 by being fitted to extend
through bore 24. In that instance, it is rather
difficult to maintain the cannula runout or its
positioning, particularly in the smaller gauge sizes.
25 The reason for the foregoing resides in that it is
extremely difficult to maintain a small or thin steel
pin, such as cannula 12 in a mold whilé the plastic
for producing component 14 flows into the mold and is
rated by thousands of psi. Consequently, the process
30 in forming the composite molded plastic component and
steel cannula through a molding operation frequently

35



- 9- devi ce wherein the interconnection between a cannul a and a
housing is rendered sinple in its construction and facilitates
producti on met hods rendering the entire device economcally viable for
di scarding 5 thereof after only a single use. BRI EF DESCRI PTI:ON OF THE
PRAW NGS Ref erence may nat e had to the foll ow ng

detail ed description of preferred enbodi nents of the I nvention, taken
in conjunction with the acconpanying 10 draw ngs; in which:

‘Figures 1_through 4 illustrate various enbodi ments for supporting
cannul ae #n rsladed to a d@m@m%ﬂﬁ e jrats ofwhi dutriedt @nliyhserti on

devi ce, prS‘i%’Hdetx% tt*i'Fe orc%%ts B 4 Sldensie bur also Figure 5

il lustrates an expl oded | ongi_ t udi nal sectlonal vi ew of an extruded
segnent fRURSTy %wgés%@ae Wﬂb;lcé?ﬁnmea)ecﬁtsa 19 o heandicrease
securenment i tHN&JHOGRES Lﬁfltbﬁlrﬂ@'ta&ﬁﬁtﬁi’ﬁﬂ&dmng the cannula drigure 6

il lustrat e d.bl god chanher securene of Figure shown in the
assenbl ed%S tbq &a‘ﬂu"ﬁ esreecolemen tor''a Cr‘: gnf ﬁtlllfsﬂrat es a

| ongi t udi nal devicsecti onal vi ew of an enbodi mant of an extruded

catheter insertion dewlf&,r&q{ wrgo tﬂﬁ&p%lfvemlagh? %g’dstar% the Figure 8

illustrates a view sim to di ment of the
ext ruded RHet@NN Kk o cfe\ﬁ%ly molded in a bayegui® <f ithestrates

a further enbodig@nthdfder 38N wXiK uded Lt het e&1 AMSELd 1P eitlpid Sy si m | ar

to that 44 in an annular recess 34 the molded blood chamber or '
housing 36 at one end 38 thereof. As in the
embodiment of Figure 1, in this case, the runout of
the steel cannula 12 is also difficult to maintain,
leading to a large number of rejects during the

15 manufacture of the catheter insertion device.

Regarding the embodiment of Figure 3 of the

drawings, in that instance, the cannula 12 rather than
being molded into the blood chamber or housing 40 and
also into the finger 'holder 42-as in Figure 1, or in

20 the finger holder 32 per se as shown in Figure 2; in.
this instance the cannula 12 is molded into a
forwardly extending hub portion 44 -at the end 46 of
the blood chamber or housing 40, the latter of which
is then clampingly fitted into .a central aperture or

25 bpore 48 formed in the.finger holder 42. This again
leads to botential difficulties in maintaining the
runout of the cannula in its appropriate orientation
or required degree of trueness.

Concerning the embodiment of Figure 4 of the

30 drawings, in that instance, the cannula 12 is again

molded into a bore 50 centrally extending through an
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30 shown in Figure 7; and 35 -10

- Figure 10 illustrates still another enbodi nent of an
extruded catheter insertion device simlar to Figure 7. DETAI LED
DESCRI PTI ON OF PREFERRED EMBODI MENTS 5 Referring nowin specific
detail to the drawi ng of Figure 1,i1there is shown a construction of

an arrangenent 10 for retaining a steel cannula 12 in a nol ded conponent
14; for exanple, such as a bl ood chanber, as currently enployed in the
technol ogy. 10 Thr oughout the vari ous herei nbel ow descri bed
enbaodi mént ss;ndd%mmf:atth@rfsmgmt drokdepohenasdathroughi that éfded by the same

r ef erence £ the blood | Sifibsy! 85 ABGE1ng 8B defiapl astic finger

hol der 16 Has a centré? ture 18 retalnin st eél cannula or
stylet 12 |mh%r%;@s@h¢|b%¢%@ chamb%ra%soh@ﬁ591YTﬁ@SéﬁaogedowlEhencannu|a 12

whi ch e%ﬁ§n§§n@éiathdéﬁmﬂféﬁﬂltﬂhQ the Etagerchahden 16, tbs
flxedlyfgonnected Wth an en of the _mpl ded housin 14, which may be
a bl ood Chdﬁ%b?tahﬂle§ 2513 hy 011ented 1nte grity re ative to

the blood chamber 58 and the finger holder 54. This
again will adversely affect the trueness of the
cannula runout, and render the entire arrangement
difficult to manufacture in view of the precision

10 required in the molding of the components and the
maintaining of the cannula 12 in its correct or true
runout position. .

In order to provide a_simplé_construction

for the blood chambef securement structure of the

15 catheter insertion device, which is inexpensive while
rendering the runout of the cannula 12 precise and
true relative to the extent of the finger holder 60.
and the blood chamber 62, as shown in Figure 5 of the
drawings, the finger holder 60 which may be a molded

20 plastic component has a central bore 64 in an end 66
thereof which is in alignment with a central bore 68
in the blood chambef 62, the latter of which may be
either of a molded or extruded plastic material
construction. The cannula 12, which is a rigid steel

25 stylet having a sharp insertion point (not shown) for
forming a venipuncture in a patient, has the opposite
or rearward end 70 thereof encompassed by a gasket 72
in a closely fitted or interference fit, the gasket
being in the shape of an extruded cylindrical segment

30 or so-called “plug”. The gasket 72 may be constituted
of extruded urethane, PEBAX, crosslinked polyolefin
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20 therewith during the nol ding operation formng the housi ng or

. conmponent 14 by being fitted to extend t hrough bore 24. In that
"instance, it is rather difficult to maintain the cannula runout or its
positioning, particularly in the smaller gauge sizes. 25 The ré&ason for
:the foregoing resides in that it is extrenmely difficult to maintain a
smal |l or thin steel pin, such as cannula 12 in a mold while the plastic
for producing conmponent 14 flows into the nold and is rated by

t housands of psi. Consequently, the process 30 in formng the conposite

ol ded plasahs:cﬁcmwaet fanded withefkcaanpgl aslim&eagaeq makhdl R@eOper ation
frequently nber of rejects

3
whi ch not~ ohtle: amP@ﬁd@FgthéuﬁFSPigspiBﬁﬁFSxmaﬁgré? EnsAPE F9ESal so
causes the hatgeequﬁheram& agjhectivet aof bet hererposeds betweenheheost per

unit in nané EEHr559a%§?t$%n%@ﬂ%uﬁgd1§ bl ood chanber securenent for a
IO

cat het er Reverting to Figure 2, in that
i nstance? the st edls dddmstaatzd 4nf Pigwrg 6ol sbereina there 30 of the”

finger hol dgk 3@, cHabdN&d@lddilent! dBRIAANALENA3Y Mhown in their

assembled position, the gasket 72 in conjunction with
the cannula 12 fixed therein is press-fitted into the
aligned bores 64 and 68 of the finger holder 60 and

10  the blood chamber 62; for example, at an 0.001 to
0.020 mm interference with both bores in the finger
holder and blood chamber, thereby clampingly
interengaging all of the components while maintaining-
the trueness or correctnéss of the runout of the

15 cannula 12 in a simple manner.

The foregoing arrangement may have the
finger holder 60 constituted from a suitable molded
rigid plastic material which is lubricious, such as an
opaque nylon, polyester or polyolefin; whereas the

20 plood chamber 62 may be either a molded element or

- extruded from a tubular member and formed of clear

ABS, polypropylene, modified acryli¢ or other similar
type of material. This blood chamber securement
assembly does not require any adhesive or ultraviolet

‘25 curing of the material, and does not necessitate the
use of complex molded parts; with the process
including only a single assembly step and only two
gauge-specific components consisting of the gasket 72
and the cannula 12. Moreover, the blood chamber 62 is

30 maintained in its correct position relative to the
finger holder 60 by the plug or gasket 72 rather than
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10 in an annul ar recess 34 the nol ded bl ood chanber or housi ng 36 at

one end 38 thereof. As in the enbodi nent of Figure 1, in this case, the
Tunout of the steel cannula 12 is also difficult to maintain,

| eading to a | arge nunber of rejects during the 15 manufacture 4f the

~cat heter insertion device. Regar di ng t he .enbodi nent of Figure
3 of the drawi ngs, in that instané&f'the cannula 12 rather than

bei ng nol ded into the bl ood chanber or housing 40 and also into the

~finger holder 42 as in Figure 1, or in 20 the finger holder 32 per se as
shown in Hi c 20 LS.l Bsta cack : ded into-a
forwardly eg#%ﬁhﬁﬁgtﬁugoﬁgé?%gﬁ SEEaEQ?ﬁERE%dQS§H%?GEZWi?ﬂgyﬁIood chanber
or housi ng 4dntexrsal aeydindrigailcpurfacesophghecfangerghgldert8.into a

central apertHegeBy 2ortRererdBdbeimgdthe WasukhBeariRgl gebcdds This again
| eads to poten d ulties in maintainin nout of the

tial diffi t he N
cannul a in i?%magﬁFoﬁpﬁaiﬁsﬁrF&ﬁ?&?ﬂgﬁ w enoF%WBGEﬁgeﬂlﬂggFgﬁ of trueness.
Concer ni n@ t bareshodstant -of -Ehguaet4 efs tlepr38edradi bgsthien t hat instance,
t he cannula 12

the cannula LbiRdAtE or rTBUIES WMhBAR G B €RO'GRLYngKt ending
' Reverting to the extruded catheter insertion
device 80 illustrated in Figure 7 of the drawings,
there is illustrated a steel cannula 12 having a sharp
10 venipuncture-forming insertion point 82, the opposite
end 84 of the cannula 12 being press-fitted into an
extruded cannula holder in the shape of a hollow plug
or tubular segment forming a gasket 72 similar to that
as shown and described in Figures S and 6. 1In this
15 embodiment, press-fitted onto the rearward portion 86 °
about the periphery of the extruded cannula holding
gasket 72 is an extruded plastic member, such as a
hollow cylindrical member or tubular body 88 which is
adapted to form a blood chamber 90, the distal end 91
20 of which is adapted to be sealed by a porous solid
- plug 92 to facilitate venting of any blood contents
received therein. ' .
A catheter 96 consisting'of a single piece,
which may be either of a stretch molded or thermally
25 cycle molded plastic material, includes a finger
holding flanged hub 98 which extends in ciosely fitted
relationship about the forward portion 100 of the
extruded cannula retaining gasket 72, with the bottom
surface 102 of hub 98 contacting the end of
30 cylindrical member 88. An elongate tubular portion
104 of the catheter 96 extends from hub 98 in close
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1 end 52 of the finger holder 54 and through the end portion 56 of the
bl ood chanber or housing 58, and wherei n the bl ood chanber is | oosely
positioned within the finger holder, requiring the steel cannula 12 to 5
maintain its axially oriented integrity relative to t he bl o4d chanber
58 and the finger holder 54. This ain wll adversely affect the
trueness of the cannul a runout, and render the entire arr angenent
difficult to manufacture in view of the precision 10 required in the
nol di ng of the conponents and the mai ntai ning of the cannula 12 in its

correct of tfye aboufuﬂﬁéteﬁ@éflé@nsurface of the stBe®l 88AntiPapPipVi de a
sinpl e constructign e pl ood chamber securenent structu e of the

15 cat heter FAYR¥E; HedE%Pc%r Rﬂ}%% 82 i nERpeRerbeoRnPEeth® SE&RYering the
runout of theaﬁﬁﬁmulazlaapﬁﬁglenea@dchetetrpert¢batuae tnetbenemaynt of the

finger hol de and.the bl ood_ ¢ n Eiqure 5 of the
dr awi ngs, éefPﬁag?cﬁbyﬁéV EﬁcﬂﬂP%ﬁsﬁgnggeaar m?&s% SoeﬁkﬁgﬁF conponent
has a cenﬁiaplbeteeGdubnlan ehdatb 106. thénebhlﬁhembodsmentaltgenent with a

central borevg?a me Bﬁegkgoﬂfggﬁgbfég§é}yaﬁﬁd'ih%% eﬁélwgigh ”ay be

either of a no tru structl
cannul a 12, mﬁpéhcﬁé &hrpggh §h@eﬁ°25a§#9pe9fhéwﬂwer&1§h§#ﬂpﬂﬁséﬂﬂ|on poi nt

(not shown) £Qkruded Qhﬁh‘lﬁracﬁhﬁbﬁéﬁﬁtsubQ pma@.ta@t h@fleriBdS hBEropposite
or rearward end éﬁ ﬁcereof enco ggs ket 72 in a_closely
fitted or inPérW8-ERcAYE NOL K& &EE tt° beb PRGINES KO YRIYeCdPSEN

extruded ¥ itpderadkcesggrmd cinsetuentcligl kad bel wipplikd gasked 72 may be
constituted asse%%l%étr%d%qm%r%tg%aeingﬁgAésl 0%%Ha9k%d ponoIefln 35
Moreover ellmlnated are ultrasonlcs{ adhesives, '
ultraviolet ovens, and other complex processes and/or
installations, all of which renders the present

15 catheter insertion design simple and inexpensive for
worldwide and universal production and use,
particularly such as in developing or undeveloped -
countries so as to adapt these devices to be
economically ‘disposable after only a single use.

20 With regard to the embodiment of Figure 8 of
the drawings, wherein elements which are similar to or
identical with those in Figure 7, are identified by
the same referenée numerals, in this instance the
primary distinction resides in that rather than.

25 employing an extruded blood chamber body of tubular
construction and a solid plug for venting the blood
chamber, there is provided a molded plastic blood
chamber body 110 having.integral external finger holds
112 formed thereon, and in which the distal end 114 of

30 the molded blood chamber body 110 is closed off rather
than having an opening including a porous venting
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-13- 1 which may be filled with mca, DE, silica gel, and the l'i ke,

-anong other suitable plastic materials, and does not require any
‘adhesive to be interposed between the gasket 72 and the cannula 12. 5
As illustrated in Figure 6, wherein the bl ood chanber secur emrent
~conponents are shown in their assempl ed position, the gasket 72 in
conjunction with the cannula 12 fixed thereinis press-fitted into the
al i gned bores 64 and 68 of the finger holder 60 and 10 the blood chanber
62; for exanple, at an 0.001 to 0.020 mminterference with both bores
in the fingelug. Hol dehisremibdiuenthantrser i atgnts A My be

i nt er engagi i eness or
correct nessrﬁ;i?:ﬁ'1 deeqzir ufn%t o% tHe if%iﬁu%%qg d]’“gawn Jflrepﬁa%%r

The foregoi i}ead alipmker Fel. kFaX‘/eaH:\%matl\fﬁ]rbgeramoifdeﬁh%O consti t ut ed
froma sui tebthodm&%ﬂ of Fid@id P aét;b&r&?é efdrt i i Sud So URgy,ci ous, such

oo oM E bl TR L WSS T e
nenber and firidetbofacingrthe ueesgramypﬁ@mé&nmn@@ﬁhmcladsamyll c or -
asseni y dodtretn r ShErPeedR, FhErBLPeR SPaTiReT d0ral of L9555 chE i R of the
mat eri al , ambdwesonplexncoesded anatuhe thanushke oéxcougpedxbadiyded parts;
wth the procfsfenc abNGEUFLOG-ONYY ﬁswgéﬁnggfi cOBhye PhELeANGs OR! Y VO
gauge- Spﬁgl IgtggrafnggggegOEEASLL hofgsfhghereby also rendering
feasible a process of producing a low cost catheter
with integral finger holding structure.
In the embodiment of Figure 9 of the
drawings, in which elements which are similar to or
15 identical with those of the embodiments of Figures 7
and 8 are identified by the same reference numerals,
there is formed a cylindrical nose guard 120 having a
projecting hub 122 extending sealingly about the
cannula 12, and with the cannula. holder consisting of
20  an extruded gasket 72 having either an extruded or
molded tubular blood chamber 124 attached thereto by
means of an interference fit. .The opposite or distal
end 126 of the blood chamber 124 may be of closed
construction and provided with laser vents 128 for
25 blood drawn into the blood chamber, or alternatively,
as in'Figure 7 of the drawings, provided with a porous
venting plug 92 permitting venting of the contents of
"the blood chamber. .
The circumference of the blood chamber 124
30 is encompassed in spaced relationship by a cylindrical
wall portion 130 of the nose guard 120, and in turn,
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and the cannul a 12. Mdreover, the blood chanmber 62 is 30 naintained in its

.correct position relative to the finger holder 60 by the plug or gasket
72 rather than 35 -14- 1 having
to correlate its external dianmeter with an internal cylindrical surface
-on the finger hol der 60, thereby fuyr4her rendering the manufacturing
process sinpler and | ess expensive when conpared with the 5 current
state-of-the-art, as represented by the enbodi ments of Figures 1 through
-4 of the draw ngs. Reverting to the extruded catheter

insertiol chdeviateed0 iisl keunsioniarbdd Uy gUme>1Henf Hddy dmowsing there is
Il lustrated _a_steel cannula,12 .havin harp, 1Q.veni.punct ur.esform ng
insertion pdidtt %830 ARESSF5ds izftlélger ghoglcgﬁa]b‘& 't% ESNUBF AT TS
press-fitted iblicwdarhambext mednt eswniul potoiaterfam the catdpted a hol | ow

pl ug or t, l.ar. eQﬂngsfcw 1 NG 2 Sl i t as shown
and descrj bé :érﬁlf'loglures Sand g’lrﬁ %E??}l%JéorgéoE%ﬁ%&pé%%-?i tted onto-
t he rearwar dcgmavage Sectrudgshry T idpieabher yowgrulae riastided cannul a

holding  qapkitn Add wah enddmisiesk DERs L bR angUsbeds @  hotlow
cylindrical nmenber or tubular body 88 which is )
: cannula so as to protéct a user from needle stick by

the sharp point 82 of the cannula 12.
Pertaining to the embodiment of Figure 10 of

10 the drawings, in which elements similar to or
identical with those shown in Figures 7 to 9 are
identified by the same reference numerals, in this
instance, the blood chamber securement structure is .
further simplified in that, rather than utilizing an

15 extruded plug having the rearward end of the cannula
12 press-fitted therein, an extruded unitary cannula
holder, finger holder and blood chamber 140 consisting
of a hollow tubular member 142 forms the blood chamber
144, and with the distal end 146 being crimped closed

20 to form a partial vent for blood withdrawn into the

' blood chamber 144 upon use of the catheter insertion
device. For the remainder, the catheter and the
extruded tubular sheath for protecting the cannula is
identical with the embodiments of Figures 7 to 9.

'25 However, in this embodiment, due to the extremely
simple design thereof which is primarily constituted
of “chopped” or tubular segments of extrusions, and
with the only molded element being the one-piece
catheter, there is provided an extremely low cost

30 catheter insertion device for applications in which

cost is the overriding factor, and the potential of
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adapted to forma bl ood chanber 90, the distal end 91 20 of which is

-adapted to be sealed by a porous solid plug 92 to facilitate venting of
‘any bl ood contents recei ved therein. A catheter 96

consi sting of a single piece, whi ch may be either of a stretch nolded or
thermally 25 cycle nolded plastic mateggal, includes a finger hol di ng

fl anged hub 98 which extends in closely fitted rel ati onshi p about the
forward portion 100 of the extruded cannul a retai ni ng gasket 72, with

t he bottom surface 102 of hub 98 contacting the end of 30 cylindrical
menber 88 Apleb@npaskafebahdrcooticonis notOgastitheaeayheter 96 extends
fromhub 98 in_cl ‘e . . : - 15- 1
1t about ¢ menegrEafE, or sPIRLELaRh, STREP BARKIFEIES C2CPSREFd (he tip or
poi nt 82. Thiénpertion dévihe tseespecishhbyubanitabhaviny whdespraader

portion 104pfx@§i§99t%}{ in @@v@i@éfﬁ%i éﬁ?'l ﬁn?ﬁ&?@%ﬁ%éeéom{tﬁié movabl e

ext ruded astic tubul ar sheath 10 I s_ehbodi nent, the vari ous
conponentg nipebeiPaprdi§ anBriRexPeRSFFEFy to ProakéedtehPsayhdene
formation of qpepBBAEDLE BhEREEedNdnserexbhudediteBUbAr e&0FBRABEY! SoRf plastic
material, nnggst and with simplicit& in manufacturer and use.
From the foregoing it becomes readily
apparent that the invention is directed to extremely
10 simple methods of providing extruded catheter
insertion devices and blood chamber securements which
are extremely cost effective and are adapted for
single use and disposal especially suited for
developing or undeveloped so called “third world”
15 countries.

While there has been shown and described
what are considered to be preferred embodiments of the
invention, it will, of course, be understéod that
various modifications and changes in form or detail

20 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, nor to anything

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

30
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of which are not required to be designed to very close 10 tol erances, and

-consequently can be supplied to and

appar at us. Mor eover elimnated are ultrasonics, adhesives, :
ultravi ol et ovens, and other conpl ex processes and/or i nstal 'ati ons,
of which renders the present 15 cathetygy_ i nsertion design sinple and

| nexpensi ve for

wor | dwi de and uni versal production and use,

particularly such as in devel opi ng or undevel oped countries so as to

adapt these devices to be

use. 20 1 wHAT ISWCIAIMERIAITE$ 0 the enbodi nent of Figure 8 of t he
drawi ngs, wherein el enents ' esimlar .to ar ldentical with- those
in Figure 7, are i den'ﬁ‘?‘f [ e(f%e%oaci hoefs§§o Y et e‘ancsee%‘ﬁrh%'P%l?%, in this

i nst ance t hbetwepm margardista roid an glegildes strudtatre afdwerat han 25

el oyi ng ansRdded Aot Ghaer Do s f nieteﬁwcﬁrcom%gpgﬁgguction and a

solid pl for venting t

pl astic ood

od r, there 1's provi d a nol ded

chambe®) bREFanPinhaheinafed earshal inj higedhol ds

econom cal ly di sposable after only a single

assenbled in sinple and i nexpensive

al |

112 forned tdwerieen porit idh Wb céixtdied ditstalgienth 1d4i9f S6nthg1nol ded bl ood

chanmber body ,110
a porous vertt

member, a major length of said cannula projecting from

a first end of said cylindrical member and terminating

10 in a

sharp point to facilitate insertion thereof into

the body of a patient, and a shorter length of said
cannula protruding from the opposite end of said
cylindrical member; ' '

(b) and a chamber structure having an

15 opening at one thereof possessing of a diameter in

close conformance with the outer diameter of said
cylindrical member being fastened to said cylindrical
member by extending at least a poftion of the axial
length of said cylindrical member into said chamber

20 gstructure in press-fitted sealing engagement
therewith.

2. A method as claimed in Claim 1, wherein

the outer diameter of said cylindrical member and the
diameter of the opening in said chamber structure are
25 dimensioned to provide an interference fit forming

said

sealing engagement.’

3. A wmethod as claimed in Claim 2, wherein

‘the interference fit between the outer diameter of the
cylindrical member and the diameter of the opening in

30 said

chamber structure is in a magnitude of between

about 0.001 to 0.020 inches.

3

\n

ey

0. dr2-i54955h oLl LA MSea 5 A0k "BY1 1920, pen ng el uding



plug. In this enbodi nent, |aser-cut vents 116 may be provi ded for the
. bl ood supply which is drawn into the bl cod chanber 118, or

‘alternatively, as in the enbodi ment of Figure 7, a porous venting plug
92 may 5 be enployed with the nol ded bl ood chanber body 110 .
~incorporating the integrally nolded fipger holds 112. Her ei n, al t hough
t he bl ood chanber body 110 is of a nore conpl ex nol ded nature than the
extruded body el enent 88 of Figure 7, it is sinply constructed with 10
i ntegral nol ded finger holds, thereby al so rendering feasi bl e a process

of proddcing a |ow cagt C@l hﬁé@ﬂod as%lé‘x&xé‘&eﬂw&cla{ilmgﬁr J}Qéﬁéﬂﬂ

structure. i enbodi nent o ure th drawi ngs,

in which el ¥hhtetdas a‘?ighsfﬂ%’r%?‘lt‘se‘a’i’e%ls “nt"r%allewﬁ “EFOBe of the

enbodi ment sa oforfti Pui@ss I extfmmb& ankbuldenextredaty. t he sanme reference

nuner al s, t here |§ for&e@ @h§ ndéi%?m JOs g 8f§n9 }20 Qgﬁéng a
ending sea |ng? g uf

projecting hub 122 ex canh and with
t he canﬁ%lasmndcmhamhﬂmlStrwgt@fezbs éﬂrmgdrﬁugm gaskkong2t¢dvi ng either an

extruded Ofgyryy qggagypglﬁélpggogyggﬁgpggaiZgoa%tached thereto by . ) '

means of an interference fit. The _ opposite or end 126 of the
bl ood chanber 124 nmay6be ok ®ebhed A céahseduini Ghabndl preerednwi th | aser

vents 128 fg5id@Schimeed Qﬁﬁl\i\@thﬂéoléhEobh@QdeBﬁ@Erel&ﬁ atégrnatively,
as in Figur orous venting plug 92

[a h, -
o tti oy Teler PRt 1 bR P ey i RaE &k CoBeB ot b anber
The cirt@nference of tThe bhomdthbdanber c134m38 ia e€babpmpasseHeraiapaced

rel ationship by, g e¥! bigbeahora e8! baRd' LheRet8d oholhe;ggse guard 120,

and in turn,
device is constituted of a cyllndrlcal element, ‘said

finger hold being positioned on the end of said
chamber structure possessing said opening and
15 including a cylindrical wall portion encompassing at
least a.portion of the axial length of said chamber
structure.
8. A method as claimed in Claim 7, wherein
the portion of the finger hold which is positioned at

20 the end of said chamber structure includes a through
aperture dimensioned in conformance with the size of
the opening in sald chamber structure, said extruded
cylindrical member being press- -fitted through said
aperture so as to seallngly engage the through-

25 aperture of said finger hold.

' 9. A method as claimed in Claim 1, wherein
a finger hold for said catheter insertion device is
integrally molded with said chamber structure.

10. A method as claimed in Claim 1, wherein

30 a molded catheter closely encompasses substantially
the major portion of the length of said cannula, said

35
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-17- the latter is enconpassed by a nol ded body or housing 132

‘W th integral finger holds 134, thereby providing a bl ood chanber
securenent portion for the catheter insertion device. As in the previous
enbodi nents, a 5 renovable extruded cylindrical or tubular plastic

'sheat h 106 may enconpass the catheter_-.apd steel cannula so as to protect
a user from needle stick by the sharp point 82 of the cannula 12.
Pertaining to the enbodi nent of Figure 10 of 10 the drawi ngs, in which

el ements simlar to or identical with those shown in Figures 7 to 9 are
i dentified byathetsmnbaviheranbebnporitienednwihhsan intesfenercet he bl ood

chanber secUpepegl, SUEMELNER bf che LHELDCC,SEERLI beedaig that, rather than
utilizing an extruded pl'ug having the rearward end of the cannul a 12
press-fittedcyhdndracadnmenbeudedionningytbannarsion haghoer thei nger hol der

and bl ood chaphgbet4QreaBeLEE! NE sealQﬁgaeh?EFyQWeh‘dblﬂh@&eW@%‘?r_ 142 forms
t he bl ood_- chanber 144, and with the disfall end 146 being_crinped cl osed

20 to fortha partial vaht fBr™BEBSH @St FARAMAY APoCLRE™ 1. BhEEEiBhanber
144 upon useaoOfickBegatrdeeftentiseabban at ldagica. poitibiheoferbiender, the
Cdenti cal wi LRIBRE SosA Ref e BRI SE ro o 0 DB RRAEFS i n this
enbodi nent, Hawing &heepxt festeped tosisaplkde cdagiudr ,t lremedfledhi ch is
g;hnarily coRgkhkteed c10sedl éﬁQQRBE@Eiﬁ@ P an t589T8 RO ha§ sk USi ons,
10 portion of the length of said cannula; a hub of said
catheter being mounted on a protuberance of said nose
guard; and a housing body including integral finger
holds encompassing said nose guard and chamber
structure. _
15 12. A method as claimed in Claim.1, .wherein
said cylindrical member and said chamber structure are
unitarily formed from an extruded plastic member.
13. A method as claimed in Claim 1, wherein
said chamber structure comprises a blood chamber.
20 14. A method as claimed in Claim 13,
wherein a porous plug is inserted into an end of said
chamber structure.distant from the end having the
opening provided therein. |
15. A method as claimed in Claim 13,
25 wherein laser-cut vent holes are formed in said blood
chamber proximate an end thereof which is distant from
the end having the opening provided therein.
16. A method as claimed in Claim 13,
wherein an end of said chamber which is distant from
30 the end provided with the opening therein is crimped
to form a partial vent.
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with the only nol ded el enent being the one-piece catheter, there is
provided an extrenely | ow cost 30 catheter insertion device for

applicati-ons in which cost is the overriding factor, and the potenti al
of 35 - 18- 1 bl ood | eakage
and contact is not particularly i nartant or significant. This
particul ar cat heter I nsertion device is especially suitable for

wi despr ead utilization in devel oping or undevel oped countries 5 wherein
it is a prine necessity to be able to provide - disposable catheter

insertioh devices at axtrenelethdd as cl@Smedndnwidllaiw np! iwwﬂetrselinn
manuf act ur er e foregoing it %pnes readily

th
appar ent t h&&* ghgﬁ|%ﬁ9ﬁq(ﬁ¥¥¥?qﬁﬁﬁ€étgﬁﬂ#’xéfﬁ?gﬁkl k&t 9%e Avet hods of
provi di ng exatedddlcadiaticred framadre |gnm¢emfcmatam&sood chanber

securenents \gi;ll g@tll agfe XA ){lr%oct%taégf‘f%ggpggdevq% are adapted for

singl e use and spo especi al 1y sui opi ng or undevel oped-
so calle pMsthmnNQﬂ Py edhich is filled wiwh MIGHeME has been

shown ‘and degcrdihadta geMhat are considered to be preferred enbodi ments of

t he
18. A method as claimed in Claim 7, whereln

said finger hold is molded of a material selected from
the group of materials consisting of molded stiff

10 1jubricious opaque nylon, polyester and polyolefin.

19. A method as claimed in Claim 1, wherein
said chamber structure is formed of a material
selected from the group of materials consisting of
clear ABS, polypropylene and modified acrylic.

15 20. A method as claimed in Claim 10,
wherein a removable extruded plastic sheath is
protectively positionable so as to extend over said
catheter and cannula.

21. 'An arrangement forming a securement

20 petween a cannula and a chamber structure for a
‘catheter insertion device; said arrangement
comprising: '

(a) an elbngated cannula Being arranged in
fixed sealed position to extend through an axial

25 central through-bore in an extruded plastic
cylindrical member, a major length of said cannula
projecting from a first end of said cylindrical member
and terminating in a sharp point to facilitate
insertion thereof into the body of a patient, and a

30 shorter length of said cannula protruding from the
opposite end of said cylindrical member;

RN T
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invention, it will, of course, be understood that various nodifications
‘and changes in formor detail 20 could readily be nade w thout departing
fromthe spirit of the invention. It is, therefore, intended; t hat
the invention be not limted to the exact form and detail hekein shown
‘and described, nor to anything: | esz3 ¢t han the whol e of the invention.
herein di scl osed 25 as hereinafter clained. 30 35 .

-19- VWHAT IS CLAI MED 1| S: 1. A nmethod of producing a
secur enent bet ween a cannul a and a chanber structure for a cat heter

i nsertiort devi ce; sai dtet R corfhtdehery: structure having)an grrangi ng an

el ongat ed cagpudihg it iotRd thereof of a diameter in close
conformance with the outer diameter of said
cylindrical member being fastened to said cylindrical
5 member by at least a portioh of the axial length of
said cylindrical member extending into said chamber
structure in press-fitted sealing engagement
therewith.
22. BAn arrangement as claimed in Claim 21,
wherein the outer diameter of said cylindrical member
and the diameter of the opening in said chamber

10

structure are dimensioned to provide an interference
fit forming said séaling engagement.
23. An arrangement as claimed in Claim 22,
"+ 15 wherein the interference fit between the outer
diameter of the cylindrical member and the diameter of
the opeﬁing in said chamber structure is in a
magnitude of between about 0.001 to 0.020 inches.
24. An arrangement as claimed in Claim 21,
wherein said extruded cylindrical member is a segment

of a continuously extruded tubular plastic structure.

20

25. An arrangement.as claimed in Claim 21,
wherein said chambér structure comprises an elongated
extruded plastic hollow cylindrical body.

25 : 26. An arrangement as claimed in Claim 21,
'wherein said chamber structure comprises an elongated
molded plastic hollow cylindrical body.

27. An arrangement as claimed in Claim 21,
wherein a plastic finger hold for said catheter

30 insertion device comprises a cylindrical element which
is positioned on the end of said chamber structure

> ORI



seal ed position to extend through an axial central t hrough-bore in an
extruded plastic cylindrical menber, a major length of said cannul a
projecting from a first end of said cylindrical nenber and term nating
10 in a sharp point to facilitate insertion thereof into theé body of a
patient, and a shorter length of said_,4_. cannula protruding fromthe
opposite end of said cylindrical nenber; (b) and a
chanber structure having an 15 opening at one thereof possessing of a

di ameter in cl ose conformance with the outer dianeter of said

cylindrichal ﬁBﬁbéésbﬁgngaiﬂpréheﬂngOaﬁﬂl dneyhdadr acellindrireaber by
ortion of _the aX| Ien th.of sa i ndrical

d
e 1ot o waff baBrbah' S8PoBbatand SoF 1 srat. S BPRERCEeRE ! Hi¥engagenont

therewith. axial length @f sAidethadber skaiptdren C aim 1, wherein
the outer dianeter of §§|d ﬁM'5995h§éh3§E”Q§rc§QQm%§ in Clgaangger of the

openi ng Iﬁ sai d chanber structure dimensi oned fo provide an
i nterferefcewhprefdr khagportisni afsthpi Agnergagerenwhich is 3. A

nethod as cl gbgedibRed at—.mcae whar 6Ensa1d tchamb@txersft%%m%eflt bet ween t he
outer dianeter if t he g bndrlcal and e@ﬁ di aneter of the
opening i n 3087§aRdeEhAnbBroBEPUBPEFEUTE ﬁmﬁnﬁégﬁu da genferiense about

0.001 to 0.O0kGthnehessize of3bhe opening in said chamber
structure, said extruded cylindrical member being
10 press-fitted through said aperture so as to sealingly
engage the through-aperture of said finger hold.

29. An arrangeﬁent as claimed in Claim 21,
wherein a finger hold for said catheter insertion
device is integrally molded with said chamber-

15 structure.

30. An arrangement as claimed in Claim 21,
wherein a molded catheter closely encompasses
substantialy the major portion. of the length of said
cannula, siad catheter having a hub positioned with an

20 interference fit on a portion of the outer surface of
.said cylindrical member adjoining the portion having
the chamber structure in sealing engagement therewith.
31. An arrangement as claimed in Claim 21,
wherein a nose guard extends about at least a portion
25 of the length of said chamber structure, said nose
guard having an end fastened to said cannula, a molded
catheter closely encompassing substantially the major
portion of the length of said cannula; a hub of said
catheter being mounted on a protuberance of said nose
30 guard; and a housing body including integral finger

3
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- 20- 4. A nmethod as clainmed in Caim1l, wherein sai d
.extruded cylindrical nenber is cut to length from a continuously .
‘extruded -tubul ar extrudate. 5. A nethod as clainmed in daim
1, wherein 5 said chanber structure is forned froman el ongated -

extruded plastic hollow cylindrical beaxby- 6. A nethod as
claimed in daim1l, wherein sai d chanber structure is formed from an

el ongat ed nol ded plastic hollow cylindrical body. 10 7. A
-method.ag clained in Claiml, wherein a plastic finger hold for said
cat het er 4 ndwldsorencompass ing | spicbmese gwardfand hameey cal el ement, said
finger hol d ghfpasitioned on the end of said chanmber structure
possessi ng said opening and-15 including a cylindrical wall portion
enconpassi ng at | ebbt PPATTHEYEIhA G AIThgth G238 4L chanber
structure. wherein said &yliddREddDohémhét adntsa 1d Geambeyr Wherein

t he portign of_tq§ finger hold wh'chfis(ggs'tioned at_20 he end of said
chanber st r fHHEYH SUALERE Hgptorm p%??‘ﬁr%na?%ﬁ‘éﬁi% ed in

conf or mance pliadt idenamizer of the opening in said chanber structure,

said extruded = cylipgdricgl ggmé%'ggﬁﬁg%ﬁéﬁf&z‘géétm H}gg‘“gglsai d

aperture so as to seallnglg engage aperturé of “Said finger -

hol d. wherein gaid/chamhey atretinedcompiaesm &, blbedein a
finger hold d@fmsa+d catheter insertion device is = integrally nol ded.
wth saifochanber structure, - 10._A nethod as clainmed in Cai.m
1, whereTn 30 a nol ded®tat MBReRTERREEPS e OnphR LB AsiBsEaALaP By t he

maj or porti arhefeiheal pogblisoplagi goshvivhed £midn end of said
chamber structure distant from the end having the
opening provided therein. _

35. 'An arrangement as claimed in Claim 33,

15 wherein laser-cut vent holes are formed in said blood
chamber proximate an end thereof which is distant from
the end having the opening provided therein.

36. An arrangement as claimed in Claim 33,
wherein an end of said chamber which is distant from _

20 the end provided with the opening therein is crimped -
-to form a partial vent.

37. An arrangement as claimed in Claim 21,
wherein said extruded cylindrical member form a gasket
of a material selected from the group of materials

25 consisting of extruded'urethane, PEBAX, and
crosslinked polyolefin which is filled with MICA, DE,
or silica gel. _

38. An arrangement as claimed in Claim 27,
wherein said finger hold is molded of a material

30 selected from the group of materials consisting of

g
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35 -21- cat heter having a hub

positioned with an interference fit on a portion of the outer surface of
said cylindrical nenber adjoining the portion having the chanber
structure-in sealing engagenent therewith. 5 11. A method as
tlained in aim1, wherein a nosezguard extends about at |east a
portion of the | ength of said chanber structure, said nose guard
having an end fastened to said cannula, a nol ded catheter closely

enconpassi ng substantially the major 10 portion of the length of said
cannul a; h hublaédssi tiff lubnitioes bphayenoyhord palyeprerudsdance of said
nose a0ds f, housi ng body i ncl'uding integral finger hol ds
enconpa55|n3§saYd nose guard and chanber structure. 15 12.

A nethod as clai ned i n3%t ai M 1aryRBEEMANt assgigiwgfi hbr Feat™médber and
said chanberwﬁ&wgﬁuwl@r@hambeunt;t;aﬁbturéoaEredof:ﬁ\em 38R aXxihudedapl astic
menbe as_.claine wherein said

chanber s?ruﬁ?b?gtﬁgnﬁf?@eghg HF888 8ﬁaWﬁ§?r1§BS Con51§%inglgf A met hod as
clainmed in Cthear18BS, polpprepplaenporadsmpldufied mosgitied into an end of
sai d chanber strucjyre ghsgg%éngkggh%h egqaq ghng tEga 3%penlng

. me

provi ded therein. as clarmed rn airm
wherein a removable extruded plastlc sheath is

protectively to extend over said catheter and cannula.

: L
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Zéwmherein | aser-cut vent holes are forned in said bl ood chanber

» proxi mate an end thereof which is distant from the end having the
“openi ng provided therein. 16. A nethod as clainmed:-in Caim
13, wherein an end of said chanber which is distant from 30;the end
“provided with the opening therein is-2rknped to forma partial vent.
35 -22- 17. A net.hod
as claimed in Caim1, wherein said extruded cylindrical nmenber forns a
gasket of a material selected fromthe %roup of materials consi sting
of ‘extrudied urethane, PEBARSTBAGTSOF c THES DISKAOSHBEy ol ef in which is filled
with M CA, DE, or silica gel. 18 A nethod as claimed in
Claim?7, wherein sai d finger hold is nolded of gaterlal selected from

the group of material SPEHRYT ??%gc%?hﬁﬁﬁﬁean§FFFf°E0 eYUBPPci ous opaque

nyl on, pOIypﬁb&ﬁcaﬂdprhyDbﬁftﬁst method of asséfdblfngeahedthetéetrai med in
Claiml, mhe

sel ect ed frﬁﬁFPﬁguﬁ?oﬁBd ?gﬂﬁng |%?id§%L§%§¥:ﬁggg?geglss}gaggggélal

pol ypropyl eas ertirndddf caunatayand. blood chamber securement

structure. Moreover, there is also provided a novel
structure for the realization of simplified extruded
catheter insertion devices in which an extruded

_10 plastic.element is connected with a steel cannula for
attachment to a blood chamber or housing to enable a
low cost construction rendering the catheter insertion
device simple and inexpensive in assembly and
construction for economically disposable single usage

15 thereof.
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5 nenber by at least a portion of the axial |ength of said cylindrical
» menber extending . into said chanber structure in press-fitted sealing
“engagenent t herew t h. 22. An arrangenent as claimed in
Caim21, 10 wherein the outer diameter of said cylindrical merber and
-the diameter of the opening in said chanber structure are di mensi oned
to provide an interference fit formng said sealing engagenent.

23. An arrangenent as clained in Caim?22, 15 wherein the interference
fit between the outer di aneter of the cylindrical nmenber and the

di anet er of the opening in said chanber structure is in a magni t ude
of between about 0.001 to 0.020 inches. : . 24. An arrangenent as
claimed in (daim?2l, &) ghergin said extruded cylindrical menber is a
segnent  —of @& cont #nususl yaext ruded tubul ar plastic structure.

25. Amtarrapgengnt as\clajn#d in daim 21, wher ei n sai d- chanber

struct ure cog =§§":“?-"."’~'_<"»0_==de%M&g@i!{ﬂ_ﬁ:,l 73 ’,,';‘:\:\“‘Jliﬁwl‘Hl’ix?{l‘l\l'_»“.il‘.!“l\i\'s‘l\‘,\\‘ll\ cal
body. 2 L - o e T T T IS I T A wher ei n
sai d chagber| struct A Argat et oot ek e hol | ow
cylindri cal «pody. ™ 7. @1 arranrremw\as cl ai med\i n\d ai m 21,
wherein a pFastic fi®ger t?él da sai € cat hetgr 30 jmsert on deyicep

conprises a cylindrical elenent i ch is PositidPed of the endtbf said
chanmber structure 35
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- 24- possessi ng said opening and includes a cylindrical ]
‘portion enconpassi ng at Ieast a portion of the axi al IenE BFRHACg@kHT SHEET

chanber structure. 28. An arrangenent as clainpd{in CGarm?z27,

5 wherein the portion of the finger hold which is p03|tro ed Lt 3LHel997

end of said chanber structure i ncl udes a through apertur¢ i mensi oned

I n confornmance with the size of tha epening in said chanper

structure, said extruded cylindrical nEnber belng 10 pr ess- [ tted through
said apefture so abOWGCOSI MEJHOD OF ASSEMBLING AN EXJRUDED ture of said
finger hold. CANNULA HOL: I€Eai m 21

wherein a finger hold for said catheter |nsert|on deV|ce Is integrally
nol ded wi t h gpaixrOMNP O F HHE SENEENTIT 6N 30. An arrangenent as
clained in Qaim.2 erein a nolded catheter closely enconpasses
substantlaI%4H«?%%%Qﬁ9§ﬁ#£éfih¥ﬁﬂ¥%ﬁgIength of said cannul a, siad

cat het er 5having a hub Tiosipresent Wwhveani®d reYdesd erimcgehierabp a portion
of the outer surf I dj [ he portion
naving it Ut eIfhEr e LaShHER TS b8 B

31. An arrammmuwnukﬁrhyapaedaLnSCta|a1qu cost whetkrdd afnose guard ext ends
about at | eaglody 94.0@ &acnblethee LapOLDe g thbUPAPRBLSLECt UTe, Sal d
nose guar aV|n an end Tastened to said capnula, a nolded

catheter cl d2edy ankcbi@srayatessvarei sPegifheakhyoko an gserndadof the

| ength Qo sakghmardUird B188Y8 ehamBbd secuﬁé&\éﬁﬁeétiaﬁtagrevunt ed on a

pr ot uberance of said nose .30 yard, gou5|n body kncludlng I nt egral
fi nger Moreover, the inven 1on is a SO 1rect

provision of a novel structure for the realization of
simplified extruded catheter insertion devices in
which an extruded plastic element is connected with a

15 steel cannula for attachment to a blood chamber or
housing to enable a low cost construction rendering
the catheter insertion device simple and inexpensive
in assembly and construction for economically
disposable single usage thereof-

20 The utilization of clinical apparatus in
which pointed hollow needles or cannulae are employed
in order to puncture the skin of a patient, and
especially catheters utilizing such heedles to
effectuate venipunctures, is Qell known n the medical

25 art and is widely practiced by physicians and clinical
personnel for the purpose of injecting fluids and
drugs directly into the bloodstream of patients.
Additionally, during surgical operations or procedures
it may be frequently required that whole blood

30 transfusions and parenteral fluids be administered to

a patient undergoing such surgical procedures.

35



- 25- 1 holds enconpassi ng said nose guard and chanber REPLAGENENT SHEET
732. An arrangenent as clainmed in Caim?21, wherein said jcyfindrical
menber and said chanber 5 structure are unitarily fornmed frion ay,e@gpm
pl asti c nmenber. 33. An arrangenent as clained ip aim 21
wherein said chanber structure conprises a bl ood chanber|.
34. An arrangenment as clainmed in Claigm 33, wherein a poﬁous pl ug

positioned in an end of said chanbérwﬁiéwture . A 5ﬁgﬁﬁf§bﬁqg

havi ng {2 | ASSENBILING - UDED_C&Z _ Bk FOR Bt as

clained in Cla|n133 ‘15 whSﬁéﬁﬁiﬁgséﬁLl§E54§§#14¥§Egs are formed in said

bl ood chanber proximate_ an end thereof which is distant from t he
end haV|nb t he openi ng pro§5§$§5$3695+35§—91§9L9§93— 36. An arrangenent
as claimed in O aim 33, wherein an end of said chanber which is distant
from20 the end provided with the o there| to forma
partial wvent. i trav%ﬁpu§¥]%§¢ ﬂgﬁn%ﬁ§e5 18Pa§ﬁ%§g?ﬁ G aim 21,
wherein saldpeaduodédbpyalde|ca$tnnabbodfofnaasgabkeng a cathetemteria
selected &ro h cgrgi St f et hane,
PEBAX, ang gt}%?%g%? ed po yo a#?%gé i C ans f? gddaﬁéﬁggggﬁyg

silica gel. an extruded cangulanandrphgedeshanbes| SRAVESTANE ai m 27,
wher ei n sai dsti-ngear8o! dmbﬁea%éedtﬁéré H8t gnisal p§8v§aéacaeﬂot,éthhe group

of materials conS|st|ng
structure for the realization of simplified extruded

or

catheter insertion devices in which an extruded

10 plastic.element is connected with a steel cannula for
attachment to a blood chamber or housing to enable a
low cost construction rendering the - catheter insertion
device simple and inexpensive in assembly and
‘construction for economically disposable single usage

15 thereof.
Figure 1
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40. An arrangenent as clainmed in C aijmi30,

e

pol yester and
5

39. An arrangenent as clained in Caim21,
pol ypropyl ene

cl ear ABS,
—20

| ubri ci ous opaque nyl on,
structure is forned of a materi al
15

and cannul a. 10

1 nol ded stiff
a renovabl e extruded plastic sheath is 1 -protectively to gxtjen

group of . materials consisting of

wher ei n sai d chanber
acrylic.
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