WO 01/ 32253 PCT/ GB00/ 03967 -1 OVER- THE- NEEDLE CATHETER | NSERTI ON DEVI CE

- Thi s i ngghsgasconcerns a catheter device of the kind (hespGaadé®s7 t er med
"of the kind referred to") wherein a catheter is introduced into a bl ood
vessel by being advanced over a needl e,which has previously penetrated the
vessel. After the catheter is in posif?dn the needle and its support neans
I's renoved and discarded. It is an object of the invention to provide a
catheter device of the kind referred to wherein the tip of the needle is
automatically shielded at the end of the catheter insertion to mnimse
the risk of accidental needle-stick injuries and the attendant risk of
infection of health mpmﬁnﬁrq%nkﬁﬂ@?hé“%ﬁﬁ‘m DPE¥IGEhd AI DS viruses.
According to the present invention there is provided a catheter device of
the kind referred to conprising a needle extending froma support neans, a
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for pushi ng t may engage th gul de ans such that reverse novenent |
| s" pr everis éflpositien shippeydle ardiits sipport aank $erembvetnaid gistardedom whi ch t:he

gui de neans extends. The gui de neans may conprise a pair of spaced
paral Il el fingers which pass
It is an object of the invention to provide a catheter device of the kind
referred to wherein the tip of the needle is automatically shielded at the end of the
catheter insertion to minimise the risk of accidental needle-stick injuries and the

attendant risk of infection of health workers with such as the hepatitis and AIDS viruses.

‘According to the present invention there is provided a catheter device of the
kind referred to comprising a needle extending from a sunport means, a catheter
extending from a catheter hub, means for pushing the hub over the needle to advance the
catheter forwardly from the needle and slidable along guide means having stop means
at its forward end, the means for pushing the hub having a shield at its forward end in

which the needle tip locates when the pushing means is arrested by said stop means.

~ The means for pushmg the hub ‘may engage the guxde means such that

reverse movement is prevented

The support means may comprise a finger grip from which the guide means

extends.

The guide means may comprise a pair of spaced parallel fingers which pass

through apertures in the means for pushing the hub.



‘through apertures in the neans for pushing the hub. WD 011321; 53

" PCT/ CBMOQWU®2B? -2 The fingers may incorporate ranped tBETICBIVAINET whi ch
engage the apertures to prevent reverse novenent of the nmeans for pushing
the hub. The fingers nmay be upwardly hapwed at their forward ends to tilt
the shield at the end of its forward stroke whereby the needle tip | ocates
behind a lip in the shield. The invention wll be further apparent from
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perspectrve view rst rmo vi ce at I'n ition; Figure
2 shows a perspective view of the device of Figure 1 at an internediate
position; Figure 3 shows a perspective view of the needl e of the device of

Figure 1 and its Jhpfordersmaybeafpveardlyciowed aff theimfotvirerdemids ed ¢ilt thelshield
Figures 4 to 6 show perspective views simlar to those of Figures 1 to 3,

but of aatdheendiof #s forfard stroke wherebyrthg needle tiphlogatea behisxisa bipdn itheshinkdough
t he pushing neans on the line VII-VII of Figure 6.
The invention will be further apparent from the following description with

reference to the several figures of the accompanying drawings, which show, by way of

example only, two forms of catheter device embodying same.

Of the drawings :-

Figure 1 shows a perspective view of a first form of device at
an initial position;

Figure 2 shows a perspective view of the device of Figure 1 at
an intermediate position;

Figure 3 shows a perspective view of the needle of the device
of Figure 1 and its support means after removal from
the catheter hub;

Figures 4 to 6 show perspective views similar to those of Figures 1
to 3, but of a second form of device;

and Figure 7 shows a cross-section through the pushing means on

the line VII-VII of Figure 6.



WO 01/ 32253 PCT/ GBOO/ 03967 -3 Referring nowto Figures 1 to 3 of the .
drawi ngswyoio1/32es3 | be seen that the first form of cathet ACTISRIOOIEoNpri ses
a finger grip 10 which nounts a forwardly extending hollow needle 11 which
passes through a catheter 12 and catheteg _hub 13 from which the catheter
12 extends. A hub pusher 14 having a forwardly extending cylindrical shield
15 is slidable over the needle 11 to advance the catheter 12 and hub 13
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cleared the needle 1 1 and”in this position the shield 15 encloses the
needl e ti patheterUeeteradst i nger grip 10 is mani pulated to introduce the tip
of the needle 11 into a blood vessel. The needle 11 has an aperture in its
wal | behind its open forward end so that blood will be visible within the
catheter 12 when the needle 11 has penetrated the vessel as an aid to .
correct insertion oft hutepusher ¥ haviagm forayardly extendingnexlindricgl shield \l5tis
advance th theter, 12 i,ntp. the, blo vessel .. JAt th ward,end of the
St 1 oot naliagie DYer the iaedli, B te pdvaich b, bahper 42cind Hub 1 RoVaraly!

Spaced parallel guide fingers 16 extend forwardly from the finger grip 10
and pass through apertures 17 in the pusher 14.

Ramped teeth 18 on the fingers 16 co-operate with the apertures 17 to

prevent reverse movement of the pusher 14.

Stops 19 at the forward ends of the fingers 16 arrest forward movement of
the pusher 14 when the hub 13 has cleared the needle 11 and in this position the shield

15 encloses the needle tip.

In use the finger grip 10 is manipulated to introduce the tip of the needle 11
into a blood vessel. The needle 11 has an aperture in its wall behind its open forward end
s that blood will be visible within the catheter 12 when the needle 11 has penetrated the

vessel as an aid to correct insertion of the needle.

The pusher 14 is now moved forwardly to advance the catheter 12 into the

blood vessel.

At the forward end of the stroke the hub 13 is released from the needle and

the needle tip is enclosed by the shield 15 and remains protected since the pusher cannot



the needle tip is enclosed by the shield 15 and remains_protected since the
" pusheW@AHHBS3 A°WD 01/ 32253 - PCT/ GBOO 03967 -4 be retFHEBYIRe needl e
and all parts shown in Figure 3 are renoved and discarded |eaving the
catheter and hub in position. Referri4@-now to Figures 4 to 7 wherein |ike
parts are indicated by like reference nunerals it will be seen that the
second formof device is of generally simlar construction. In this
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needl e fehPingdafiBicatheter dndl Wb A pddifon.orward end of the shield 15. The upward
bow of the forward ends of the fingers is such that when they are parallel
to the skin the needle will be at the correct angle for penetration of a

bl ood vessel. Also, in this enbodinent, there is a single tooth 18 behind
the stop 19 on dieferinggow toFiguses ith 7 wherginlikeuparts aresindidatasl bybikei ment
there is an aperture 30 in the peedle 11 behind_ its tip as can_be seen in
Fi gur e teferenee armgrals Bovilihewesn thatdhs seeond tormypfideviee isof senegally, simlar; he

her 14 bot di ts i han t id i di fit
biner oby SSRYERER i B ettt ne TiBets e weBly Beisky s bes Rdvardeo) o
11 i nto gqfavdado¥e 4R Midi'13 th'tf A4RORA offts forward stroke to locate the needle tip
behind a lip 20 at the forward end of the shield 15.

The upward bow of the forward ends of the fingers is such that when they
are parallel to the skin the needle will be at the correct angle for penetration of a blood

vessel.

Also, in this embodiment, there is a single tooth 18 behind the stop 19 on

each finger 16.

As with the previously described embodiment there is an aperture 30 in the

needle 11 behind its tip as can be seen in Figure 7.

The clearance between the needle 11 and the rearward end of the pusher 14
on both embodiments is no more than to provide a sliding fit whereby advancement of

the pusher 14 serves to wipe blood from the needle 11 into a cavity 40 within the pusher
14.

It will be appreciated that it is not intended to limit the invention to the
above examples only, many variations, such as might readily occur to one skilled in the

art, being possible, without departing from the scope thereof as defined by the appended

claims.



It wll be appreciated that it is not intended to limt the i tjon to
the ab®Q0R2&¥ | es only, many variations, such as n‘ightE’Fi’zi’llﬁrai{@ngécur' to

one skilled in the art, being possible, wthout departing fromthe scope
t hereof as defined by the appended claisds. WO 01/ 32253 PCT/ GB00/ 03967 -5
Thus, for exanple, a single guide finger may be provided instead of a pair
of parallel fingers. Each enbodi nent nmay include neans for indicating that

bl ood has reached t {1t he: | ag,q?g; 3 iﬁ?fe? dipger
grip 10. This may gz‘ﬁé’ifr?gﬁgar%eﬁﬂ%lteéggg@ pg%l?Fgfﬂr%Fh |%50§’E&é§r| p gto\l/f\n%t% a
chanber (d@iarsiililedr§it 0 Whi ch the needl e opens so that bl ood passing

al ong the I'ength of the needle enters into the chanber. The chanber may

i ncl ude an observation wi ndow, or alternatively it nmay be defined at |east
in part by a wall conposed of material which is sufficiently transparent
that bl ood ent eri Kgchembodimpatmay inchudeomeans fod indicating that Bload bas repched out
the fitting of the _catheter to patient, V 01/ 32253, PCT/ GBOO 03967 -6
| ME CLAIthat iendh of tthe mneesie, {flash Mé’f%@ﬁfév&n#ﬂ@r & d Uy TS 1Ay g‘?‘?‘lg a
need| e exllrgﬁgtln%gted by providing the finger grip 10 with a chamber (not shown) into which the

needle opens so that blood passing along the length of the needle enters into the chamber.
The chamber may include an observation window, or alternatively it may be defined at
least in part by a wall composed of material which is sufficiently transparent that blood
entering the chamber can be observed by the person carrying out the fitting of the

catheter to a patient.



~froma support neans, a catheter extending froma catheter hub, neans for

" pushi ngadis2283ub over the needl e to advance the cat het ePCT6PRIQOINGF from t he
needl e and slidable along guide neans having stop neans at its forward
end, the nmeans for pushing the hub haygng a shield at_ its forward end in
whi ch the needle tip | ocates when the pushing neans | rested by said
stop neans. 2. A catheter device according to clai m,dﬂ&@“@j’ﬂ“ﬂ@,ﬁ”port
means conprises a finger grip fromwhich the guide i A

cat heter device according to claim im2 wherein the gui dé neans
conprises a pair of spaced parallel fingers which pass through apertures in
the nmeans for pushing the hub. 4. A catheter device according to any one

of Lo e, 1,12, ATRLR. 5 Toahe 1R rBRS ol SORAORE ISR .
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apertures vent reverse novenen nmeans I Ng

A cat hetgh eriheheadedd didvahdedhe | cathBier foheadily frolifthe Hes@lcthndtidable aldif:
fingers are upwardly bowed to tilt the shield at the end of its forward
stroke woideiygaristeavingestop endany at its forevard ehd e adanp fompushéngthiediud. hating
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PC s/ cBaoshieldont its- forward end in which the needle tip locates when the pushing means is

arrested by said stop means.

2. A catheter device according to claim 1 wherein the support means

comprises a finger grip from which the guide means extends.

3. A catheter device according to claim 1 or claim 2 wherein the guide means
comprises a pair of spaced paralle] fingers which pass through apertures in the means for

pushing the hub.

4. A catheter device according to any one of claims 1 to 3 wherein the means

for pushing the hub engages the guide means such that reverse movement is prevented.

5. A catheter according to claim 4 wherein the fingers incorporate ramped

teeth which engage the apertures to prevent reverse movement of the means for pushing
the hub.

6. A catheter device according to claim 3 wherein the forward ends of the
fingers are upwardly bowed to tilt the shield at the end of its forward stroke whereby the
needle tip locates behind a lip in the shield.
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7. A catheter device according to claim6 wherein the upward bow of the
f or war d yaigfsés t he fingers is such that when they are pacavcedooss?t he skin'
the needle will be at the correct angle for penetration of a bl ood vessel.
8. A catheter device according to claim4é_or claim7 wherein there is a
single ranped tooth behind the stop neans on each finger to prevent
reverse novenent of the pushing neans after its forward stroke has been

conpleted. 9. A catheter device according to, agg/ precedi ng cl ai m wherein
there is &n apert Jk gatheterrdevigg pceprdingetonelaiined mhereiarthe upyyardtbow jof the

wher eby bl ood wil vi.sible w.thin the catheter en_ t he needl e has, _
penet r at olorsrary eads otdas BreSreds syt DehwheR HENATE patallel ithes rbﬁmﬁeﬂfeewéi ng
cl ai m whegei n,t here | el fit pusher and needl e wher eby
advancerreeﬁ & etclggeﬁtéﬂép@B&éﬁ%&o@&ﬁ%l‘é&ﬁ]ﬁ&ﬁé eedle into a cavity within
t he pusher. 11. A catheter device according to any preceding clai mwherein
means is provided for visualisation of blood flowto the vicinity of the

support edgend of t he chbkled\devieeadtstding to claim 6 or ctaim! 7 Whekdin Ithérelis blsirgle
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ramped tooth behind the stop means on each finger to prevent reverse movement of the

pushing means after its forward stroke has been completed.

9. A catheter device according to any preceding claim wherein there is an
aperture in the wall of the needle rearwardly of its tip whereby blood will be visible

within the catheter when the needle has penetrated a blood vessel.

10. A catheter device according to any preceding claim wherein there is a
sliding fit between the pusher and needle whereby advancement of the pusher wipes

blood from the needle into a cavity within the pusher.

11. A catheter device according to any preceding claim wherein means is
provided for visualisation of blood flow to the vicinity of the supported end of the hollow

needle.
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