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through the catheter hub, Upon discommection of the needle Hp protecior from the
cathieter hub, o is state where 1t is protecting the nesdle tip, these means for
immobiization are deactivaied whereby the proteciorneadie tp assembly may be

removed from the catheter hub-catheter assembly,

(%4

[RRVAYA

fow compression of the protector when placed i the needle hub. The

w,
1 at ¥

WO20 3 doscribes a needle tip protecior which is partially cut through
with slits to al

needie hub by a normal foree in combinagtion

,."
7

protector is thereby detachably held in the
with inherent friction. The alite may extend essentially in the longhiudinal divection of
Wy the protector, froms the rear side to the front side.

Disadvaniages of such means foy immobilization include a relatively large

i

variability of the force required o discormect the protector from the satheter hub, which
may adventurs its inlended function and safety. In this case, the large variahilily is due

to the combination of a relative high comnecting sorface area between the protector and

'vb-v
(¥4

the catheter bub and the production related variability of the inner dlameter of the

catheter bub and the outer diameter of the protector

US6616630 B discloses a safety IV catheter comprising a resiliont spring olip
as profector, When the needle is in the forward position, the presence of the needle
20 forces parts of the spring clip into g position where these parts locks to the inside
cathater hub, whereby movement of the spring clip relative the natheter
prevented. As the peedle is withdrawn to a point where the tip passes these paris, the

¢
spring clip snaps nio a position io which it is blocking access to the to the tp of the

needle. Simultaneously, the part of the spring ¢lip that previously locked to the nsids of

25 the catheter hub snap out of tis postiion, whereby movement of the spring olip relative
the cathetor hub may ocoun

For various reascas, including &g practical, economical and techrical reasons,

chip, and similar marketed varians, are today by neceasity

¢
and catheter hubs of g plastic matenial, Disadvantages of the combination
3 of these materials in this application include the release of e.g. microscopic plastic chips
and metathic particles by the scraping of the metal spring clip against the inside of the

&
plastic vatheter hub when the former is cf;s:c-tui from the latter upon withdrawal of the
iy

needle. These chips and particles may easily be flushed inio the bloodstream of & patient
3.

upon normal use of the corresponding catheter, and thus represent a seriows health

82
o=

35 hazard (o the same.
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GB24STI33A by Poly Madicure Lid discloses a profector capable of receiving
a needie between opposing jaws attached 10 13s base and capable of being influensed by
the need!

. The jaws may move between an expanded posiiion in which they interact
with an obstruction withi

* -

i the catheter hub. The jaws pm‘miis dative movement of the
needle with the base when expanded, close around a needie tip as 1t passes the jaws, and
release from the obstraction of the catheter hub when colla wps:.,\i

USSTI355044 deseribes s gnaed that may be made of & plastic materigl, The
presence of the needls keeps the end of the guard flared out and thereby retained inside

the catheter fémit» by e.g. a retaining ring held Sghtly theveln ontil the needle iy withdrawn

J451153A and

e §, 2.8, protuberances or
grooves, of the insids of the cathster hub for l«'aepis“m, the s;;m.nf\:.is at place there uoti the

%

needie 19 withdrawn frons the fub, Disadvantages of the need of such obstructions
mnchide the need to use specially designed catheter imb:; which are more expensive and

dillicult to produce in compartson to stmpler standard catheter hubs.

Hence, a needle tp shiclding device with improved means for reversible spatial

unmobilization of the same relative the catheter hub, is desired.

SUMMARY
dv

It iy an object of the present tnvention, considering the disadvantages

w2
J—

mentioned above, 10 provide a needle tip shislding devics which may he connected in a

refonsable way to a standard catheler hub.

it 15 another objeet of the present fnvention, {0 provide a needle tip shiclding
device which may be produced at low cost.

H s yet another object of the present tnvention, 1o }'ﬁ‘f‘wdt‘ a needie tip
shielding device which may be produced at Tow cost and connected in a relegsable way
0 @ standard catheter hub,

138 vet another olyect of the present nvention, to prfwidﬁ: a needie tip

P

.

> connected in a releasable way 1o a cathoter hub, with a

5

shielding device which may b
fow vaniation of the force nesded for release across 8 series of individual devices.
These and other oljects, which will appear from the following description, have now

been achioved by a needle tp shiclding device for protection of a needle tip of a needle,
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]

comprising a fixing arrangement having a proximal side and a distal side, which fixing

3

arvangsment 1 comprising at least one engaging cloment, which ongaging clement is
esilient gnd resiliently atriving from a compressed stale fowards an expanded stale, in

which expanded state the shortest distance between u point of said sngaging element
S and the central axis of said needle tip shielding device s longer than the shortest
distance between sald contral axiy and any other point of sald nesdie tip shielding
device,
Further features of the inventinn and its embodiments are sef forth in the

appended cluims.

BRIEF DESCRIPTION OF THE DRAWINGS
These and other aspects, features and advantages of which the invention is

N ~

capable will be apparent and elucidated from the following deseription of non-limiting

T T

embodiments of the present iovention, reference being made to the accompanying

153 drawings, in which

Fig. LA and 1B are views from the side of a needle tip shislding device

i

acoording to the inveniton, with fixing arrangement comprising backwards extending

Leg

. ~

mgagmg alerngnts, gach with a protuberancs for contscting the wside of a catheter hub,
h

backwards extending first stabilizing elements and forwards extending

‘;

20 restlient arms, according 1o one embodiment;
Fig. 2 is a perspective view from the rear side of the needle tip shielding device

af Fig. 1, showing a fixing arvangsment with a hollow interior and a contys ix positioned
IH

second stabilizing clement with a slanting surface leading 0 a cent

of a needle o pass through, according to one embodiment;
235 }'*"ig 3 s a view trom the rear side of the needie tip shielding deviee of Fig. 1
and 2, sccording to one embodiment;

Fig. 4A and 4B are & fll view from the side (A} and a blown up view from the
side (13) of & needie tip shiclling device with an engaging elament with a protuberance
with slanting proximal and distal surfaces mounted In a catheter hub, the protuberanse

3 is making an imprint in the catheter hub, according 1o one embodiment;

Fig. 54, 3B and 3C are blown up views from the side of a neadle tip shielding
device with an engaging clement with a protuberance with slanting surfaces at #ts
proxumal end and at its distal end (A), ot Hs distal end only (B) and at #ts proximal end

ordy (€}, according to one embodiment;

A%
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ng device of fignre SA, sccording

ted

Fig. 6 is the full view of the needle tip shicldis

41 5-4
[

to ene embodiment;

%“:u., TA and 7B are peeapective views from the rearfside of a part of a needle

tip shielding device fhnwn‘gf an ehgaging olement in the sxpanded stade (A) and in the
5 compressed state (B), according to one embodiment;

Fig 15 a perspective view from the reardside of a needle tip shielding device
with three engaging clements, three first stabilizing elements and one second stabilizing
glement comprising a ¢ivcular bole, mounted in a catheter hub, according to one
embodiment;

10 %g A and 98 are views from the side of a needle * Shiaidn ¢ device

aceariding to the invention, showi e comprising a rest cending through

a second § ...E’}?ah{}ﬂg: clement with s tip past the most forwards pact of two resilient

by

arms (A} and 1o g backwards position wherain the restrictor 18 preventing further

,_/

backwards movement relative the device and wherein the p I8 protested from

S
()
e
b
M
pos ]
&
s
sl
=
)
ol
el
et
L

unintentional contact by the resilient arms, according to one embodir

Mo‘%

s

g 10 s g view from the side of a catheter insirament of the im entton in the

> with two resilion arns and a

(")

assembled state, showing a needle tip shielding devi
!

foung arrangs mm\t‘lnst de n catheter hud, a needie with connecting means extending
through the needle fip shielding device, the catheter hub and a catheter, according to one

anbodiment.

2
b

BETAILED DESCRIPTION OF THE EMBODIMENTS
Embodiments of the presest invention will be deseribed in more detail below
with reference to the aceompanying drawings in order for those skilled in the art to be

25 able to carry out the invention. The vention may, however, be erbodicd in many

( k]

be construed as §ii‘§1ii$"1 o the embodiments set forth

different forms and should not
herein. Rather, these enbodiments are provided so thal this disclosure will be thorough
and complete, mﬁaﬁ will fully cenvey the scope of the invention to those skilled in the art.

The embodiments do not Hmit the invention, but the nvertion ia ot

Lad
e

appended patent claims, Purthermore, the terminology used in the de
of the particular smbodiments Hostrated in the accompanying drawings {s not intended

o be lmiting of the nvention.
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Hmbodiments of the present invention will now be desertbed below with
reference 0 Figs. 1 to 10, Reference to various parts of the drawings ave done by

manbers according 1o the table below.

rumber 7 part
500 Fixing arrangement
583 Froximal side

Lt
e
P

Distal side
Firc stabilizing element
ond stabilizing element
F*rst interior space
Second interior space
First outer surface

i

fant

7

L5 LR

L
Pl N M Rk
NI 1

531

532 Second outer surface
533 Third outer surface
S4% Engaging element
541 protuberance
8500 Resifient arm
710 Needle

711 Nesdle tip

7id Restrictor

713 Connecting means
810 Catheter hub
820 Catheter

1060 Neadie Hp shielding device

A catheter instroment of the present invention essentially comprises a needle

g device 10500

o

710 with a needle tip 711 at the distal eod thereof, a nesdle tip shieldin
comprising & novel and inventive Aking arvangement 300, and a catheter hub 819

having & catheter 820 extending there from.

In the ready mode, Lo, In the assemablad state, and before its use for the

introduction of a catheter 820, the following characteristics of the catheter instrument
ave valid: (1) The nesdle tip shielding device 1000, in its entivety or at least a part

thereot, is placed in the inner space of the catheter hub §10. (1) The needle 710 may or

may not be altached 0 connecting means 713 at the proximal end thereof, which

b
i

conmecting means 713 may simultascousty and typically be dismountably attached to
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According to one embodiment, the catheter Instrument may be provide& with

"2 standard type, such as e.g.

4«*«

comneeting means 713, Connecti g means 713 may be o

7-

Luer~L WE\\%* h.u Msp@'. aud varions types of bayonet sockefs or the like as well known

in the art, for connection o the catheter hub 810, Convecting means 713 may typieally
S comprise forther means for commection of the distal end of e.g. 2 syringe to the proximal
end thereof. Connecting means 713 may be mechanivally and hermetically fixed as
known in the art, such as molded or glued, around the regr end of the needle 716,
whes‘s::h}‘ ignid passage s allowed in both directions, from the rew end of the nsedle

710 o and theough the needle tip 711 of the needle 7100 Preferably, conncoting mgans

ot
oo
(o

-4

713 i air tight so that no gas or Haudd, such as blood or any other i‘}(ii'dy Hoguid, may

Acgording to one embodimen, the catheter hub 810 may be provided with

additional devices and the ke to facilitale Hs placement and optimize Hs use, as well

et
At

known in the st For example, it may be provided with valves, gaskets, fasiening

deviges, means for deyving blood residues of the needie 710, and the ik,

According to one embodiment, the needle 710 may be provided with a

restrictor 712, which prevents it from being withdrawn backwards bevond a cartain

20 point, Le i a direction from the distal end towards the proximal end, relative the needle
tip shielding device 1000, Hence, the restrictor 712 allows backward movement of the
needle 710 until & needle tip protective menns, such as a resilient arm 600, prodecis the
needle tip 711 Upon further withdrawal, the needle 710 engages with the neadle tip
shielding device 1000, or any part thereof such as e.g. a second stabilizing elemant §12,

S
184
po

vy means of the resirictor 712, Even further hackwards movement of the needle 710
with a slight foree relative the catheter hab 810, results in traxsition from the assemb!
state to the disassembled state. The restrictor 712 may be e.g. & bunp or radially

expanding region of the shaft of the needls 710, or anvthing the like which increases the

effective diameter of the shaft at 4 region so that 1t may not pass e.g. & hole that the rest

3¢ of the shaft may pass. Addiiional examples of such g restrictor 712 include g butt weld,
which way be facing away from the comtact poing of e.g. the resilient anm 6§00 on the
seedle 710, Examples of other possibie expansion regions 305 inchude a crimp or any

other mrotrading distortion ag well known in the an
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A needie tip sidelding devics 1000 of the present invention sssentially

dev
cornprises a fixing arrangement 500 having a proximal side 5¢

o

{and & distal side 502,
The foung arrangement 300 «w«mm‘ﬁ}« comprises at legst one engaging eloment 34,
such as two or three engaging slements 340, which may be evenly spread around the

- A o~ o - o~

5 ouler periphery of the fixing arrangement 300 for achievement of & stable and uniform

‘,..,

connection o the mside of the catheter hub 810, E‘m fixing arvangoment 500 may also
compriss four or more, such as five, sy, seven or eight, ¢

meferably evenly spread around the outer periphery of the fixing arvangement 33

Fach engaging cloment 540 may be restliont, and thus resiliently striving from

10 compressed state towards an a:(p'mded state, In the expanded S{::zie-, the shm*iesi distanc
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between an ogler po

any other point of the needle ti‘p shieidi‘ng device 1000, In this wa}g the needle ip
shiielding device 1000 s primarily held a “pieu*c L. p“cwm rom fongiudinal

o

the i'nside of tz; catheter hub 810 and an outer point or surfaa‘..ﬁ of each engaging

&

m\,iwﬁi due to the fact that most Lm&ad catheter hubs 818 have a circular ini@ri{)r
aveq which the fxing arrangement 300 may be Hed to i the assambled stute, The
proximal side 301 and the distal side 502 may be circular and have the same dlamester in

bt
the range of 3 to 6 mm, Vitftihi{\ v 3.9 1o 4.3 mivg, and even move preferred 4.1 0 415

,,...
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wan, o £ most standard catheter hubs B9,

Needle tip protective moans are horein exemplified by one or several protective

v

N

restiient arms 600, Other needle tp protective means are, however, well known i the

(00 of the invention, A
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art and may be applied to the needle ?ip
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300 vesiliond arm 600, with a dormant or setive needle tip 711 protoctive function or state,

-

may extend from the distal side of the fixing arvangement SG0. The vesilient arm 600

th
may } wo a relaxed state, 1o a resting stafe, in which i, or any part or extension thereof,

cotncides with the central axis of the neadle 710, In the disassenmblied state, the neadie
ﬁp 711 ma’y’ then be m diveet contact with, or at least project af, the resiliend arm 600,
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s refaxed state at all thues, but may be hindered (0 reach it by e.g. the shalt of the
aeedle 718,

Agcording to one embodiment, the needle tip shielding device 1000 may

1

asibient arm 600 a"}am‘.e«fi oy protecting or clamping the needle tip 711, The

he distal side of the fixing srvangement 300, eg. in
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{the needle 710 o the

I

fhe same forward di ection as the longitudinal divection

-

assembled state. The restliont amn 600 may have g resting state, from which it may be

forced to yield free passage in an axial direction of the fixing arrangement 500, The

&

1 shall of the needle 710 may e.g. contact the resilisnt aves 800 to vield such free passage,

whereby the needls 710 may %}? moved back and forth in a longituinal divection

%

evice 1000, In the resting state, or In & state between

refative the needie tip shieldin

}.\
e

esling state and the sigte in Which it haa been forced out from the resting state
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10, any straight imaginary Hine extending longitadinally in

o

Cof the needle
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al d‘lii‘e tion of the fiving arrangement 300 through a passa
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ge between the
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proximal side S01 and the distal side SO2 may coincide with the resiliont arm 500,

;‘-‘s_cmra:},ing toy one embodiment, the needle tp shielding device 1000 may

80, afiapiui for protecting or c}am_nimg the needie tip 711, and
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20 the seedie 710 may be provided with a restrictor” provention of backwards

712
mevement relative the needle tip shiclding device 1000 m;\md a vertain point, When

the needle 710 has been withdrawn 1o the point wheve vestricior 712 veaches the contaet

point of the restlient arm 600, the latter may bend away slightly to allow easy passage of

the former upon a slight increase In the force of withdrawal, If the restricter 712 is of 2

25 particular type and located on the needle 710 such that the resilient anm does not come
in contact with any area with increased effective diameter, the resiliont arm does not
have to bend away slightly, Forther withdrawal of the needle 710, to the point where the
npedle tip 711 passos the contact point of the resiHent arm 600, results in that the frmer
is no longer in a Yorward position and that the latter sirives toward Hs notmal resting

3 position, which s such that g part of the restlient arm 600, or an extension thersof, is in
tront of the needls tip 711, The iuimg osition of the resilient arm 600 is such that the

Cthe

. oo

neadle 710, onto a point of th:-: surz‘a‘acs‘: c»fih resiftent arm ,;,{}g} in incmiLm of the

degree of rotation of the needle 710 around its longitudinal axis. The needle tip 103 ia

00, When drawn backwards beyond

Lo
La
54
fed
[rg
Ly
ot
P
o+t
I
[
f-
1..5
[
=
~
o
Laid
t)
9]
on
gl
)
P
.J
=
::
e
P
117
£
ook
Bt
5
s
pees
=
b
=
~x
fvu



" PCT/SE2013/050471

WO 2013/162461

oY Fma
2 = w5 by
= “ . o , .
= 5 3=, o L . _ £ P o
tIY i g o~ . TR o < . ] o ; Prodi v s
L T AR e o R ; [ Dx I Fi R ] & - ﬁ\m (s S oo ©ogm e
et ~ - %) Ex e ay gt v be ey ot e I o a3y o] Th o v S [ -
o) g e @t e I ot - » L F, boed - N v " - ” s A
2 B B o5 Z2 2 B &£ X & 8 F A S B~ v o o . R < S
N S B I I B B i) 88 w = ow g & . 3y A # ay Wm0
Pt d P . 7~ 2 k ¢ - [ Sne bt et - > & e P o ot b ] b
s ; r el . ot o Cotms ~ feed 5 . Id Felmny o 44 i b o g - b P
A4 L e L R D e L, B BT Dooa a B R oy %od 2 S KR w5y B
R & - = (] : o ) e "] D P S Y 3] Py b P wh o oo Rt L, - o
b4 ) i oy P = 4 oy Jp L [ e o (571 S o ke - 251 o o o] i
= 9] find =4 Ly ik ,.mx by i) o “h P &~ . by fovs Mw PR S & woe %l s o 5w N 43 g K =
p ] o B ” s meres 5 4 j o k4 4 e i ” el - e et B word, : o
. 7 e e % L - T s ks =] £ -~ owe) w ¢ ] ¢ by " 73 D el ol v -
» £24] -] PR g O RS e B 0] posd (] [ e T ol " 22 s o 5 FOR L et - o P B
: .. Pt " oo (a3 Lt . s aec) £ ) et . ~ o o “ k] * =3 et a3 Fas el * T,
RV~ S S B I S R - B o R v o= TSR L o Do s, BEOE e VAR ¥ P S T« S o
k Koy 5 i p s, { A et o o
P B S s A s o e e e TTE wy Lot B 3 L R A v SR 91 a3
s . S TR Z B S S+ B ool . S [ R S A A T P R S B B B B QR T
o7 S-S R T , (SRS S S R ) SO LSO A BN S A e s S S i R oy o $ R
o R = B B R w B~ S B - L s T oS TE oy, S = TH M e [ R i .
R B~ R T = M A < - S W I e R oy ow o L o= - RO G oo B3 v oo
4 o] 3 4 q en d o d e * s . . % e . - ) Y g s
R = B S S « VI S R < I R Y S M VS PR o S oe B ey s D o AW Y gD R S S 1
el 23 T . (3 g o pt ooy - st 5 v i 5 & o o G = Tt - et i 9 I st a5
[ A BN T 5oons W ] - E A< C | : L R o S T TR~ t
R WL L R B T A4 T oo Mmoo 8.2 5 W S - R B 5
7 e, el 4 ] — e % . b oy . s b - % e 9 ” 3 : Ll
e B~ B e I T~ T B BoH g moo T s PR s T SR v SR & T S = .
Dol L, W o A& otk oo o & D 28 ou g oo x w8 ¢o8 o oz oz ¥oY o R
- 5oa [ B = gr 43 " 5 (VR oo s = A i A P o S ST S g YRy R : .
BSOS A= B - S R - S R B - R * S = AR -V S - SV B o
o Yo B . . " ] A Fome) i O et s 5 i oo s - . & i E ..1\.@, = e T " = o3 23 e,
s oar e W D T 4 e W 58 T w ¥ owe B S W B @ |2V 2 e [ A A TR T T c
g e For) 54 ~ L] i e B fae 4 D] e e s F facd ey 5 Py i o ot o oo o -] o I s
[l ] e O fice -t I A ot SS w o g - -4 iy e a2 - e e S 4 S b s b Praets peeh [s71]
e A o BTy - T S B AR s [ R N - A SR~ B N B A O T S
o 5F fa R4 e fou! £ ] g - P s : [ ) e e \ y P . W TS R eees
- e o ) -t & . i T fond LA L3 E 5 3 L < £ (%] 4
= o et 4 s N P 2 et ) ek e 0y . pos Py d favd A =) oy ’ foed [ s Pon PR A d sl @&
P T v I B < B o 3 el S PR SR T L A A Sl = S S o
oy c & o=t . 2 e e - e e st £ . ' -, g 1741 o> e . fiud ant -, 4 fe
AR S B < B~ B~ S = B~ R B W 4 B2 og owmogow Z S g #ou ¥ox 57 1oy B
PRl \m e et - b o s o & N - fasd 5oOTR EY B = e I BN - R o e o, X e froe P =
SR TS - SR N S~ ST TR A TR =S S~ S o S e bl B B T IV B o S
y 5os % o5 #®ES a2 oo vou 8 R~ T B SRR RN T B AR A A R = R RV
[t e) s = Dol i ot pts - o = ; ot p by i P w L) WA el Ay AR5 P >3 fomt P ke ]
— ) z ol A gy v 24 JUPSE 104 L) o 43 = - e B e joecd - e - by L " Budil S 2 ¥ ¥
AR S ] = T o7 R s SR B o e = = IR 6 1 2 fod . . o o o] 3
OB e T B e W B O o b 8 on B s . LA L T v S~ S~ S 1 Ko RO &
= iy e s ponc po] a o . pst 4oz b KR o y of F o a ] fi I o 73 - [ ] 5
PR AT S WA S < G- D R e BB L, A R - = S 7 B T B s S S WG S} 4
T B R R R N . - O - B~ T = B o e Wm0 R K
g - . & o et e P [t il o P ot -, « - “ A 3 Lo’ - v . Era s 3 i % Y
& S - T R R A ST B~ T S G B B B B« - LA Do SR T - v B R S S
it It b ” g -l e .. o p b gy Ci s S F A T 3 o et ool v a% L/ e i
adlems & haed N Lot B - 14 et - foxy , ~ ~ e mtmt, L] [ R - k. —~ ppese -~ 3 b et 3 Db ~ o [
o J - i - G = P P R - . T e e g e — pac SR SV I S 9 s Rt o fosd o,
= TR = B T S~ B 7 e e I = R S TR = T W I . b B S S T L
By o £ B TR oo &5 e Dowow o 58 5 2on 2 moE 2O g BWOE owm o moo
S Ty - p 5 ! o — - . " " ot z P i > 23 " o’ d o % - p > i b
ogm RS ?..\.u T T 2 R Tk o8 E L B DT o5 ¢ OB D 23 ‘mx.“ g H 2 o ¥ oo = oa O
. e g g - ‘ Pt s, - P -y - . e o < p P £~ ¢ [ R s
IR A T - N~ B B < S B A Feows omo ow woo ow TLE B 22 & o R R o =
A2 &oun gy B e R & R B A S v o R . - S - P IS s R
o = 2w R g B S [ P S A R B = e I A I T
o A T AR~ S < < L o 5 & = O a7 ™ i A =3 D e U2 o 4 e
- 2= ] = pivic] o P P ] - O < Lo 12 A2 et Food 72 BT SRS ] h i o [ ooy o v i J—
o St P 3 . e ) frd poe] : f i food # £y e s it 3 [ - .. - o iid i (] b d '
S 88 2 Lo 2% 22 % 5 RS E 7B SR A~ BV B B SO R
ot P T o B N S/ B o N OB oo s 98 o B o b [ P e S . P
TS oo P A e O3 g s A e A= . g A= = AT o SR oo B B R s - o B,
oo 7 T [ TN B SR S < S S - W~ s 5 s R oem B Td e o
3 wy el Ay : W EE e b o o~ o o s S 9] ) 3 [ R I S s 4 &5 B e o e e
LA B co BN N - w VI B ¢ L e I ¥ o TR B S 5 ta 2 ke T T B G4
“ .2 e o8 B8R e g oo o2 0D & O H o B e 5o 2 2k & R 8 g 5o W
— O W W G T el w7 v = m5 Dot T e B el W ogm e
L) o W Bt i -~ " [l B o Py it Fa o P a5 [ SRR S e :}M w 4 o [ PO o (] e
, z 2 * g . 3 ” ot : Pos ‘ pet % : o b - 4 mmas Fesd 3 ¢®. !
ot .R T e m e, W M.m = N T ww TP s A\m w5 WA o oo h W w4y o8 = DI F A
g S I P A o Ty e W g M b A o S v Y v . e T Ny W
: P e R T T ST B ** S = S Wi e o onh oox o S oo N 0o e ™ & s
R R - R T S =T 5 = 8 = B F wOa E o BB W L u om0 8 on B b
) e, i y e 4 v N o g s v 4 1, T a. ‘ s ) ) fedd had) . .
=oTE R s S - R G 22 = 2w .S o o BT o, o B s ¥ox = 2
~ DA™ T A~ B PR R S B~ B! PR ST - e B A R . S B o T~ R =
G oD% 2 s w7 ooy - A S A - T R L SRV S T R A =R e S
F ~  fx ¥ Sl PR PR s B 2 T Y B B B s B pre e o =
A b ) k> L4 N o] 4 pee] ot coe n el - f o iy et Lo e v & - et P . 23 o - po— L b i o] s
fss B 4 RE ade e e praci > by ~ 5] pooet et * i ] 5 - 5 A 52 f B mr b >
poe S/ RS vvse S W Qs R R - TR SR BT S o o5 B o = e gy pow = * o
4 5w Fr =8 . by s e 7 o e v o 7 - o~ s ‘ o o H 2 _ P e b4
. 2 7 g 7 ~ o v, > s 4 beled sl T pis gy oo e £ i Ed o] =4 e el Fod o] oy 53 o] kasl ¥
AoE oD W 4w B g TSR e B L5 o R L w For om B E oz ouw
- P“w o o iE TR AS el " B m S ~ s e o i a2 = s D o 7 e 3 P P
DL I S SR e B A ; ) LY T . o s S 3o L2 B = T T B e B Y S - U %3
[ ] Lo & %oy B2 mosm owm oo oo ] b iy e S LR R B e T B o~ . O bt
[ B R T R B W e O e oo hp oo © o A S B A o= [T A w I~ - ave
S BT ¥ R S A B R A v B A R Loz o on B4 & Y o SR ot
PO = R TR < S TR B O O A R A R = R R R < T~ B = B = 3
e fod See 7 nad Py S e ¥ : oo o 4 fe7s) S e et =t B " i P s 7 PR I ] o
) eSS B S A" SRR o SR = | - o S - i ; A A e TS S =~ S BT B S I O~ s et
, 2 Bl o“y \ﬂ“. i b Wﬂ p b = %3 5 H.M = L f<43 o ot o ¥ o - P P 7 ,..\. o T Toe 43 ] oy -
= s s e 0 > L (] $% B =t 7~ s T [Aripeses o v e = g L5 B el o~ e B
o il = o ot 5 £ %3 4 7= -~ = [+ S ey s foos ey 74 x ? A Som e P
p-ses) o e b T P e I ¥ nd E e < s - e o Phc? o] L) Lo sy - . o tLd b 7 - o pgoos}
DA Lw fn A om o (O S S S S~ e “ Y o B e B A B o o [ A T SR B i
R > Tt 3 g e fnd Losse] —t EE] st — s, pou % s} . St P ~ () o~ L e et -~ pens
Rl oo 7 S OB G OH OB D ose BOE e o R, e o, A
. = - e ¥z w2 L S W =
Wy o~ . .
ot M e (Ve .,
et =3 s ) 5
Nl «N ’
- Yy o



PCT/SE2013/050471

WO 2013/162461

18Y

oy
H

nent, the needle typ shislding deviee 1000 1
L2

s

ate., 1

wled st

¥

A

FRVEE

)
4
t

ards @

12

¥

o
gt A compressed state tow

¥

i
¥

ONE e
striving i

X

3

ey

ty

H

o
bR

iliey

£
R

According i
L%

£ ong, W

3

&0 siate, wi

P
¥
a1

hey are

~

TP

43
expand

ant

werein, La, a comst

i
¢

¢ held 1

"y

~

pee

{ the outer
ding

8. A partof

&

et 54

phuralit

ES

3

futd

Med, A

{ocs

adjacent to the correspon
]

o efen

&

Qaginy

1wy he

¥
g

&0

i
i

hevaby ong

,:}
Lo d

1

OF SPct

v
L

sxad state i

ey

Ky

‘t’ ‘t &
e

& LY

.\
e

Ty 11
ed state to i

k3

3

A

Aded

O

2 of any fir
d

X

is s

8101
e
Uriac

%]
EXNg

~
X

£

the

i
H
LY

wery of

U

i1
i

hat it

. ."- T hi

wch

expanded sate.

=y
&

the

il

)
b

G
o

fixing arrangey
16 to folly 1

AR

¥
Y
i

<.
s

b 8

y the e

¢
A
)
3%

]

artot

onls

at the peript

wessed

i

£

3y
b

the catheter |

1 the com

Y

A S
riace o

0u, fr
1 e 8

~

£

s device 1

noved |

e
H

1
teved by

3

nay he
Hing

shields

¥
&
5
N

23

ecdle tip

&

art

. .
harnd

Qul ay

commpressed siate wi

$1

WY

of ik

3
an

p

YAty

ance by

vy
A

inch

4
¥
H
L

i}

e

(3}

al

s

g titaei

i
A

:i}“‘
LRSS

x

" auch
W
th one

R

3

B

ate

ser fi
ed wi

anfages of
\‘I.
i

[x

o

3

Kk
¥

O may have a

B provic

;‘;

1

i Ady
1 due to the need

S :
3
i34

0=

{1 with

.
33
Y

A

stabilizing

iy the compres
300 n

lements

1
L

ywards the expanded st

e
ey g
S0

o

ng device ¥

i

G

WVE 8 cornon Hrst interior sp
el

arison 1o a needle tip o

¢
i

# reduced production ¢o

loments S40 ar

1 PPN
UL

€.

¥
i

b

{

GO0, The needle ¢
i3 i

50

v be hollow. Hence, engag)

’.{%/ i

e
ment 3

Y (3
OG0 m
Y,

SA0 1

myg i

4
%

SITdn

-

(0, When provided with one or several By

ing

3

€

ALCON

ow fix

g device

£

e

5l
RE
(el

material i comy

wil
8%
ITEn

a

shietding device

shigldi

le

P

atl



S
k¥ 4

LA

b2

Ly
LFs

WO 2013/162461 PCT/SE2013/050471
13

or several reinforcament elements, g8 well known i the avt, which connedt the former

X

with the latter, Such reinforcement elemenis will provide the first stabilizing element

2

e
ST with *u:‘:i;tzmm resistance against forces from e.p. the catheter hub 810, The Hrst
stabilizing element 311 may thos not have (o be as thick as the case without snch

reirdorcement clements,

According 1o one en i,«{}{l‘i'imﬁsmzp one or seveval, preferably all if any, of the
engaging eiemg‘m‘ 5468, may comprise a protuberance 31 extending n a divection

&
essentiaily perpendicular to the contral axis of the needle tip shielding device 1000, In
the assembled sfate, a third onter surface 533 of this protuberance 5341 is contacting the
tner surface of the catheter hub 810, The thivd ouler surface 5333 may be provided with
), whereby the needle tip
:*hie%d%ng device E{} 3 s more securely held theven, Examples of such means include

o

{enes the outer surface

End

orn a smeoth surface.

,—wl

grovves or any other suitable deviation B

333 may be e.g. etohed or blasted.

According th ong embsﬁimm@, the protuberance 341 may be civeular or
eiliptic. The contact point or surface with the vatheter }ni‘s $10 is preferably ocated st or
near the center of such a cireudar or elliptic pm“z&:sum The protubsrance 341 may
have at feast one sloping end for enabling the nesdie tip shielding device |

sieothly mounted in, sndfor withdrawn from, the catheter hub 810, For example, the

end which is tacing in the same divection as the proximas! side 501, may be sloped for
enatling smooth withdrawal, The end, which is facing {u the came diveciion as the distal

side 302, may be sioped for enabling smooth mownting of the needie tip shiclding

b

device 1000 from the proximal side of the catheter hub 8

According to one smbodiment, the Rxing arvangement SO0 may comprise at
?east \r\, such as :,5 WO O nrﬁfm‘a{ﬁ}: three, fivst stabilizing eloments $11. Such first
ele

1 i thickness of 0.3
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They may be 1§1 E\cr than the corresponding amgd'jim clements 5340, as they may

preferably not bend away as eastly from an extemally applied force. Their lon g@iudma%

v o

5

extension may be ‘mwmmii\; sarallel with the central axis. They may extend fro

proximal side 501 or the distal side 502 of the fixing arvangement 500, f‘%\m-‘s‘rmge;; of
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such first stabilizing elements $11 include minimization of the risk for the neadle tip
shielding device 1600 to wobble in the catheter hub 810, Le, minimdeation of the risk of

mevement resulting m that the central axis of the needle tz'p shi *hii;zg device 1000 13 not

w
vy
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e
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coinciding with the contral axis of the catheter hub ¢ niages mnclude a

mimmization of the risk of ervoneons mounting the 3';{:@&}& t‘ip shiﬁfﬁidi’;‘!g devige 1000 i

the catheter hub 810 in sach a way that the cemral axis of the ncedle tip shielding device
1000 is not eojaciding with the central axis of the catheter hob B1Q. Such wobbling ov

STTOREOUS mouting may adventure the intended function of the engaging elements 544,
Hence, first stabilizing elements 311 stabilize the needle fip shielding device 1000 in the

1€
L3
|
o
posc
b
o
I473
k]
o
foscs
=
foid
prrie)
e
e
.
=

gathetar hub R10 b}" interacting with the inner surface of the
the contral axis of the needle Hip shislding device 1000 s kept in an essentially

coineiding v ‘imim} ship with the central axiy of 2 catheter hob B10, in parbicular 8 nibular

catheter huab 210,

According to one embeodiment, the needle fip shielding device 1000 comprises
a second stabilizing slement 512, The sccond stabilizing element $12 may be located at
the center of the fixing arrangement 300 and provided with & passage frons the proximal

side 301 to the distal side 302, It stabilizes the k 3%;&11&3:“& wverent of the neadle 714
e, In a divection a.}fmg the central axis of the peedle tip shislding device 10600 and

relative the same. The contral axis of the nsedle 710 s thus <z§\-x=':—.i§"s essentially parallel

with the central axis of the needle tip shisldin gﬁa svice 1000, The paasage from the

proximal stde $01 to the distal side 302 has a second interior space 522, encompassed

by the inner surface of the second stabilizing element 512, thro b@h which the needle

710 exiends and may be moved in a longiteding] direction. The needle 710 is thus

shdingly engaged with the lnner srface of the seeond S‘ia‘iﬁihzing eloment S12, The
inner surface may mn:sprise one or several contact surfaces or one or several contact
points, which are contacting the shaft of the needle 710, A sultable second Tuterior space
333 may be a cirenlar hole with a dameter equal to or slightly larger than the outer
diameter of the shafl of the needle 710, Preferably, the contact area of the hole is

arranged such that @ maxima! contact with needle shaft is achieved wathout preventing

the shiding of the needle 710 through the needle tip shielding device 1000, The

extension of such a hole in the if_r,ris‘aitui;iiﬂ&i direction may be such

v

that it sufficiently

3

statnlizes longiudingl movement of the needle 710 relative the needle tip Shi&iémg
1

]

n the longlindingd

M
e

100, A suttable combination of the extersion of such a ho

divection and its diameter is well known (o the skilled person.
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According to one embodiment, the proximal

clomant 301 may be provided with a receas, Then the mouth of the passage, o.g. @ hole,

»,

o~

18 provided at the bottom of the recess. The recess then prefurably has slanting surfaces,

¥

5 such as formung s cone-shaped recess. The recess of this kind on the proximal side of

the second stabiliviog element 312 may guide the needie 710 throogh the passage duriig

L

-

mounting of the peedle tp shislding device 1000 on the neaedle 710,

According to one embodiment, the distal side of the second stabilizing element
i {1 may be provided with a recess. Ther the mouth of the passage, e.g a hole,
pmvmeﬁ at the bottom of the recess. The recess then preferably has slanting *«ui&.w

o~

such as forming a cone-shaped recess, The recess of this kind on the distal side of the

EY

seeond stghilizing element $12 may puide the needle 710 through the passage during

pey

Y
H

mownting of the needle tip shielding device 1000 on the needle

According to one embodiment, the distal side 502 may be provided with a
cone~-shaped elovation, which constitnies a part of the second stabilizing element 312,
through which the passage from the proximal side 501 1o the distal side 302, ¢

tima  Vhe offactivos ey ot i £ 2 N ™ PR S SO
io extending. The effective length of the passage s thereby ineveased which, for
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26 oxample, aliows a better guddance of
of the onler swlace of the Bxing arrangement 500 WL; b is adjscent 1o the honer surface
of the catheter hub 310, Farthermore, the cone-shaped area might be provided with
mess knows in the art, such as a cireular scraper, which cleans off residues of e.g.

1

'-».3“
ant

w

o

Mood from the neadle g thiz iz withdrawn

i3
(%3

According o one embodiment, the needle tip sud\% device 1000 may
cmnpris& at least one, such as o.p three, first stabilizing elements 511, at least one, such
enis 340, and one second stabilizing eloment 312, The latter
i hole through which the needle 710 way exiend. The

30 00mb= wtion of three first siabilizing elements 11 and three engaging elements 340,

R
wiich all are consecutively and svenly spread, provide a partienlarly advantageous
needie tip shielding device 1000 due to thelr divect or indirect intersetion with gact

other in the assembled state. Thig unnbn wtion is furthennore a ;&reiszs.&x‘ed combination

1,3
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The various parts of the fixing arrangoment 308, thelr function sud interagtion

with gach other and other parts of the catheter instturment, are deseribed heren above
and iHustrated in the appended Figures, Heraln below foltows an alternative description

o~

of the Hxing arrangenent 300 in order for the skilled person to understand how the used

(4]

terminology way be interpreted for the practical reglization of the invention.

According to one emsbodiment, the fixing arrangervent 300 may comprise a

£~

circular dise with a front side corvesponding o the distal side 302, and with a hack side

facing in the same divection as the proximal side 301, The cm,ui g dise may comprise &

o

central eyvlinder or cone shaped object, which corresponds to the second stabilizing
clement 12, exiending in a longlindingl divection, Le. in a divection perpendicular o

the plane of the olrcular dise. The central ovlinder or cone shaped Gi‘ﬂiu.t hiag g distal
Hil

>—4~,

end, which may be located st or in

v

IS5 proximal end, which may be located st or progimal to the back side of the circolar dise.

The central oylinder or cone shaped o v comprise a contral cironlar hole or other

P

?'?'
2
ey
3
=

suitable space with a contral axis, ext '\‘.t}{‘}ii}'@ m 2 longitudival dircetion from the distal
erud to the proximal end thereof, 1o allow the back and forth movement slong this
central axis of a needle 710 by siédimi‘; supporting its shaft, Af lesst one, sach as ‘mt};_3

3

20 of the proximal end and the distal end of' ¢
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circalar di\ The sup ;‘»umi

*»A

support of the shiding needie 71 k} i< tmproved in comparison o the case of eg

the conter of the cireular dise. Restlisnt Saps, corresponding to engaging slements 348,
25 may extend backwards in a longitudinagl divection from the back side of the cireular dise

.

at or near the pm‘ip& ery of the same, Le. at a point al or near the eivcumference of the

cirealar dise. The onler surfaee of the flaps, Le. the surface which is facing away from
the contral axis and radially outwards from the circular DISC, may sssentially colneide
with the eiroular area defined by the longiindinal projection of the cironmference of the

4 circular dise, The longituding] projection of the circumittrence of the cirovlar dise may
be i the form of a Hange, that extends parallel to the central axis of the central cirondar
holde, The resilic s and the Havge fom which the resilient flaps are cut out, may
extend distally or proximally. When the restlient flaps and the fange extend proximally,
msertion of the needle tip shuelding device 1000 into the catheter hub 810 may be

§  faciliated, and when the resilient Saps and the flange extend distally, withdrawal of the
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needie tip shielding device 1000 from the catheter hub 810 may be tacilitated. Hach of
these Saps may be provided with an exiension, corresponding o protuberance 541,
focated at the outer surface thereo!. This exlension extends radially outwards from the
Havge. Thus, this extension may extend bevond this clraular area in a divection

5 perpendiculsr to the central axis. The reailiont flaps may be forced towards a

compressed state, e.g. by the inside of a catheter hub $10, soch that the ontermost point

of an extension at i‘.‘ne ier surface thereof subsiantially coincides with the cireular avea
defined by the longitudingl projection of the cireumfarence of the eirenlar dise. In this

o

stabilized it betwesn the needle tp shiglding device 1000 and the catheter b

¢ v he obtained, since the resiliont flaps, with radial exiensions, may compensate for

03

unevenness on the inside of the catheier hub §

'(

10, and Rother allowing more than three
extensiony while still maintaining stabilived it within the catheter bub with

simultaneous jncreased retaining force. The fange, in accordance with above, may be
described as essemtially righd mechanically supporting elements, corresponding to first

‘

erments 311, extending hackwards — or forward, o accordanee with abov
g N

stabilizing el

s
L%

)

i a longitudingd direction from the back side of the circular dise at or noar the pe *:‘mft ery

of the same, L. at a point at or near the uf* uiference of the cireular dise. The outer

surface of these e}f:meni:. f.e. the surface which is facing sway from the contral <m\
&

24 i:fhsit v;:irc.mz‘z.i'aren ¢ of the circolar dise, The sapporting elements zmd the ‘“miicz“ {laps

may thus be equally spatialiy arranged iu relationship to the cireular dise. They ave

pwi‘érsﬁ?i}f arranged symmetrically in relations h:;ﬁ» i each other, with a squramu
PG S . R P ¢ P20 cianed vt d o # I S JRUNUL. SO A R,
synunetric ieiz;imm.ship resulfs in optimal stability and control of the withdrawing foree
35 needed o remove the needle tip shielding device 1000, comprising & lixing avvangement
&< pe
300, from e.g. a catheter hub 810, in comparison to any other corresponding asymmetng

relationship.

According to one embodiment, the needle tip shielding e wicc 1000 may be

%

3 made of g plastic material, Preferably, the plastic material has a suitable conbination,

o

o™

or s mtended purpose, of tenacity, rigidity, btigue resistance, eia&szieiim and creep
i = ¥ b % ¥ ¥ 3

kY

deformation resistance. The selection of a sultable plastic material may casily be made
by the one skilled in the art. The one skilled in the art may also porform standard
experiotents in order to seroen a range of phastic materialy, whereby a suitable plastic

3

35 material may be selecied on the basis of the resulis of such experiments. A suit ;‘ii
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plastic material has a high creep defirmation resistanee, 120 1t has o low tendency to
stowly move or deform permaneatly under the inflnence of an applied external pressure.

Y

Hence, & catheter instrument of the present invention, comprising for example engaging

—

clements 340 with protuberances 541, may be stored in the assembled ready mode for

o ~ g

prolonged tme without extensive oreep deformution of protuberance 5§41, which would

stherwise make the needle tip *«Iudmg device HIO0 more prone {o involantary
disconnection from the catheter hub 818, A saiable plastic yaaterial has, furthermore, a

suttable fﬁiastii‘:it}f and bigh three-dimensional memory o allow for an engaging clomer

o

3 R

S48 to retain Hs expand 3 state and hold the needie tip shie Miz}g d\xm. 1000 in the
catheisr hu

has been forced out of this state. In ‘:c}dmm the tengcity of th ~pias z‘_tm:is':riai 1S

preforably such that the noedle fp 711 may penstrate shightly {nto, but not through the
samg. Advantages of a plastic needle tip shielding device 1000 include the highly
reduced tendency, in conparison to metal, of release of e microscopic plastic chips
by the seraping of }&“ plastic catheter hub 810 when the needie tp shielding deviee
L0, or a corresponding device, Is gjected from the former upon withdrawal of the

needie 710, Aceardingly, the eadeney for formation of serape marks, which may resulf
I

1t leakage through the affected vonnector, 1s greathy reduced, In addition, a plastic
needle tp shielding device may be easily eolor ended or ansparent, depending on i3
particular application.

According to one ernbodiment, the needie Hp shielding device 1000 may be a
monelithic or bomogenous jection wolded needle tip shiclding device 1300 made of s
molded plastic material. Due to the speoific configuration of the different parts of the

&

needie tp shiclding device 1000 according to the smbodiments of the present invention,
the needie tp shielding device 1000 may be molded, such as injfection molded, into oue
homogenous, Le. monolithic, plece and/or one Integral unii, withow! hnterfaces in
o
betwean the different parts thereofl Advantages of a monolithic nesdle tip shuelding
Ky Nt &\
device 1000 include ¢ lower production cost in comparison to other devices made of

more than one part that has o be assembled,

According to one embodiment, the needle Hp shielding device 1000 may be

&

made of @ thermoplastic polymer comprising crvstalline and amorphous slternating

9

regions, When the needie tip shielding device 1000 s made of 8 thermoplastic polymer

comprising crystalline and amorphous alternating regions, the needle tup shielding
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device TH0 will have enhanced storing capacity, due to the excellent strocture memory

of these polymers. The arorphous reglons contribute slasticity and the aryvstalline

,.,
T
ke
Ay,
o
poss
y
i
o
jrec]
e

ey

regions coptribute strength and rigidity, which will render the needle i

device 1000 excellent for being stoved in a stralned state with mindmal lost of restliency.
<

ceording to one embodiment, the needle tip shielding device 1000 may be
madds (\“" & p{ia&:\:ﬁc material selected from the group compriaing of POM, FBTP, PMMA,

B, LOP, PA, PRU, PEL BC, PPO, andfor PPOYSE. These

ers have xmuiuix the advamages according to above, without necessarily

<

e
7
s
75
¥
T
"V
'ﬁ

ing thermoplastic polymers with crystalling and mmorphons alternating regions.

o £

s device I may be

[l
o
pacs
(13
{.'Zu

According to one embodiment, the nesdie tip shieldi

o
e
e

e
Pt
&
joed
g
(%]

made of @ thermoplastic elastomer selected from the group comprising of & styre

.

block copelymer, a polyolefinic mixture, an elastomeric alloy, a thermoplastic

1S polyurethane, a thermoplasiic copolyesier, andfor a thermopiastic polvamide. Also these
polvmers have specifically the advantages according o above.
According to ong embodiment, the needle tip shielding device 1000 may be
made of o plastic material selected from the group comprizing of Styroflex®, Kraton®y
20 Pellothane®, Pehax®, Arnitel®, Hytreld®, Deyvflex®, Santoprone®, Geolast®, Sariink®,
Forprene®, Aleryn®, andfor Evopreno®, for the same reasons as above,
According to one embodiment, the needle tip shielding devive 1000 may be
made of @ plastic material selected from the group comprising of medical grade b qmd
IS orystal polvmer, for example rethylene, andfor ulten high moleculas
weight polvethyione, for the same reasons as above,
According to one embodiment, the needle tip shielding device 1000 way be

o

fon, polyoxymetylen or polycarbonate.

N
8
it

30

Contacting smooth shapes of two bodies, such as a nesdle tip shielding device
mounted in g cathetor hob, may result in 3 significant atirsction betwest these bodies,
especially i the contact aren is large and they ave pressed together, The underlying basis

for this type of attraction include Intermolecular atiraction between the moleculos of the

4o

10
(¥4

twa bodies, in which molecular vao der Waals interactinns and surface tension of the
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two bodies are important factors, Covalent bond formation between closely interacting

=
surfaces may ¢ ﬁm contribute to the aitraction. Such covalent bond foemation, and other

types of attraction between two surfaces, may alao result upon radiation treatment, such

.!.
as raddiation eniment of' g, g catheter Instrument to sterilize these, This type of
attraction may become noticeable when the needle tip shielding device, or a part
thereof, I8 about to be released from e 1 catheter hub. The foree needed to release the

needie tip shielding device, or a part thergot, from the hub then becomes significantly

higher than expected. This effect, which may be referred to as “the sttraction effeet”,
1 {

function ¢

X

may even advendure the intended the needle tip shielding device i relying

o

on £.g. an metomatic relerse of a part of the deviee, such as a spring biased arm or the

s

like, from & part of the catheter hub.

According 1o one embodiment, the contacting part or the whole of the needle

pa

tip shislding device 1004 and the catheter hab {10 of the catheler Instrumment may be

o

made of two differant polymeric or plastic materials, The nesdle tp :’hidf‘ﬁﬂﬁ device
1000 1s kept 1 contact with the catheter hub 810 in the sssembled stat
interface surface botween the npedle tp shiclding device 1000 and the catheter hub 810,
If this irferface snrfiee is constituted, fully or partly, of two different matertals,

disadvantages related to the sitraction effect are minimized. For example, the plastic or

polymeric matoriad of the nesdle tip shickding device 1000 may be polyoxymethylene

i

Y

(POM), polvbutylen terephthalate (PBTP) or polysulfone (PSU), or any other material
as known in the art with similar suitable properties. The plastic or polymerie material of
' of

o

_ & may :ac:s.uwmg}} e differont from the materia
the catheter hub 810 in order to minimize the attraction effect. A majority of standard
catheter hubs R10 are made of & least one polyner produced from substituted or
unsubstituted sthene by a polymerization reaction in which the double bond of aaid
cthane is converted to a single bond, for example polypropylens, polyathylens, or

vlone co-polymers, Thus, POM, PBTP, PSU or polycarbonate, or any

"3
b
<

Ch
v
et
147
b
(27

oo
A
g

et

other material as known i the art with similar suitable propertics which is not the same
as the material of the catheter hub 810, may advaniageously be used as the material of 2

gengrally apphicabl

¢ needle tip shiclding device T000L
\s,mzm\:i to one embodiment, the interface surface between the needle tip
{00 and the catheter hab 810 may be provided with an anti-adhesive

3% 1

e
At tht: mterface surface is constituted by the same type of plastic or polymeric
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3

muterial of the needls tip shielding device 1000 and the catheter hub 810, disadvantages

related to the attraction effect may be mintmized by employmant of such an anti-

adhesive agent. Basically, o sudtable andi-adhesive agent is a fine-grained solid, semi-
{

3

aolid, armerphons msterial or lguid which is made of one or severs

1.8

alt different Fom both of the contacting surfaces of the needle tip shielding device 1000

aid the catheter hub 810, It is preferably a pon-lubticant, or has only weak hubricating

£

p;‘@pm‘ti& o munimive the risk of wundesived discornection of the neadie tip shiclding

A

deviee 1000 from the cathster b 810, 1 is preferably of ¢ medically accepted type and

grade with fow toxicity, Examples of suitable anti-adbesive agents inchude

st

such g5 magnestum or caletum carbonate, or the like,

&
i

73

Py

1 polysaccharides, non-toxic salts

3

G
ps

Additional examples inclode any suitable pharmaceutically acceptable carrier or

1 2.2

by the skilled person for this application.

s

excipiont, which nay easily be selecied

]

<

7

According to one embodiment, the catheter instrument may be manudactured
1§ by mounting the needle tip shielding device 1000 in the catheter bub 810, g by

pressing the needie tip shielding device 1008 into the catheter hub 810 in a divection

rom the proximal end towards the distal end of the catheter hab 810, The needle 710

Mv-J

may already be mounted iy the noedls tip shiclding device 1000, when the fatter is
mounied o the catheter bub ¥4
20
According to one embodiment, the needls 710 may be mounted in the catheler

hub 81 \} the following conseoutive steps: a) Inroduction of the nsedle 7148, with the

1 the proximal side 301 towards the disial side 502

through ht: second stabilizing element 312; b} Provision of restricior 712 ow the shafl of

%,
o
o
%
e
{.'.4..
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order of steps Is advantageously used for needls iap

g devices 1000 deseribed 1n i:rr;hs:mii.mem@ heraim whm::in the shaft

poe)

needle Hp shiclding
the needle 710 may be reached for the provision of resirictor 712, when the former is

mounted in the igiter,

Agcording to one embodiment, the needle 710 may be mounted in{
by the 1\‘&}0&\:1*16 consecutive steps: &) Provision of restrictor 712 on the shaft of the
hatt si%v:ﬁﬁi}«-‘ or providing a butt weld therson; )

Introduction of the muh 710, with the rear side of the needle 710 first, i a divection

Y]
L&

‘

from the distal side 302 towards the provimal side 301 through the second stabilizing
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element 312, Step b) may optionally be followed by mounting connecting means 713 at
the rear end of the needie 710, This order of steps is advantageousty used for needle tip
shielding devices 1000 wherein the shaft of the needle 710 may not bo reached for the

provision of resirictor 712, when the former {8 mounted in the latte

in the clains, the torm “conprises/conyprising™ does not exclnde the pr“\ef‘c
af other elements or steps, Furthenmore, although individually fisted, a plurality

mesns, elements or method sleps may be implamented by ¢.g. & single unil of provessor.

16 Additoenally, although individeal features may be included in different clabms, these

oH

may possibly sdeatageousty be combined, and the inclusion in differont claims does

not inply that 2 combination of E:amri:s is not feasible andfor advantageous. In

i~

addition, singular references do not exclude a plurality. The terms a7, “an”, “first”,
“secawd™ ofe do i’mi;: solnde a phorality, Reference \'g\no in the claims are provided

13 merely as a clartfving example and shall not be construed as Hmiting the scope of the

bl

®

claims in any way,
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14, A method for the manufactare of a cathuter instiianent according to any ong of
claims 1 10 7, comprising the step of mounting said needle tip shiclding device (1000} in
said catheter hub (810} by pressing said nesdie tip shielding deviee {1000) tto sald

cathetsr hub (810} in a divection from the proximal end towards the distal end of said

.5

catheter hub (810,
E5. A method for the manufhcture of a needle tp shielding deviee (1000) sccording o

any one of claims § o 13, comprising the step of molding a plastic or polymeric
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