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met hod of nmanufacturing needles. In particular, the invention rel ates

to needles suitable for use in the irrigation or aspiration of seruns or
liquids into or fromhuman bodies or any other |iving bodies or

materials. , However, it wll of coyrse be undeifstood that the
i nvention is not to be limted to needles only usable for these particul ar
uses. Conv &RIiHODa OFN SN UEACAUR INGatiEEDDAS | y forned from nore than one

conponent. Typically, these needles conprise a steel cannula and a plastic
or netal mounting hub rigidly secured thereto. . An adhesive is often
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to or liquids into or from human bodies or any other living
bodies or materials. However, 1t will of course be
understood that the invention 1is not to be limited to

needles only usable for these particular uses.

Conventional needles are traditionally formed from more
than one component. Typically, these needles comprise a
steel cannula and a plastic or metal mounting hub rigidly
secured thereto. An adhesive is often utilised as a third

component to secure the cannula to the hub.

In these conventional needles there is clearly a

manufacturing expense in producing separate compcinents and
in subsequently securing.those components together. There
1s thus a need to remove  manufacturing difficulties and to
be able to more rapidly and more efiiciently produce large
numbers of needles.

The present invention relates to a method of manufacturing
integral one-piece needles so that the difficulties
associated with forming needles. from more than one
component are overcome, or at least partially alleviated.
The present invention is characterised by the use of fluid-
assisted injection moulding processes.

Fluid-assisted injection moulding comprises a

partial
injection

of a polymer melt to a mould cavity, followed by
an injection of a fluid such as compressed gas into the

core of the polymer mélt. During the gas injection, the

gas normally takes the path of least resistance to catch up
to the melt front where, if the mould is properly vented,

the pressure is lowest. In principle, the gas penetrates
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to attain structural rigidity without sacrificing good
surface gquality (see an article by L S Turng in "Advances
in Polymer Technology" from the Journal of the Polymer
Processing Institute, titled "Development and Application

of CAE Technology for the Gas-Assisted 1Injection Moulding
Process").

The present invention provides a method for manufaéturing
an integral one-piece needle, the method being
characterised by feeding a polymeric resin into a mould
cavity and injecting a fluid under pressure into at least a
portion of the cavity to eject therefrom the central region
of the polymeric resin, creating an annulus of polymeric
resin having an orifice therethrough, the annulus of
polymeric resin forming the cannula of the needle, the

mounting hub being prbvided by the remaining portion of the
cavity.

The fluid injection may be initiated either before or after
the cavity is filled. The injection of the fluid before
the cavity is filled results in the method of the invention
operating sjimilarly in principle to the fluid-assisted
injection moulding techniques described above; namely, the
fluid assists in pushing the melt through the cavity.

However, the injection of the fluid after the cavity is
filled requires the cavity to include an aperture therein
(in the form of an exit channel) which allows the expulsion
of the displaced molten central region of the polymer.
While such an aperture is preferably also present where the
fluid injection is initiated before the cavity is filled,

it will be appreciated that this feature is not essential
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- 2- and holl ows out the network of gas channels, displacing

nolten pol yner at the hot core to fill the entire cavity. However ,
this type of process has only been recognised as 5 being capabl e of
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The moulding process of the present invention preferably
utilises conventional moulding machinery, such as injection
moulding machinery, to feed the polymeric resin into the
mould. In this respect, the mould preferably has a
construction such as to allow the passing of fluid under
high pressure separate to the means of injecting or feeding
the polymeric resin into the mould.

It will also be appreciated that various design guidelines
will need to be followed and considered in order to develop
moulds and machinery suitable to this application. For
example, the fluid and polymer channel networks should be
designed to guide the fluid and polymer penetration to the
extremities of the moulds and cavities without introducing
air-traps and gas permeation. Further, the tool and part
designs should deliver a balanced filling pattern to
minimise uneven fluid and polymer penetration.. However

these are workshop design matters that will be apparent to
a person skilled in the art.

The polymeric resin may be a thermoplastic (i.e. solidify
by removal of heat) or thermosetting (i.e. solidify by the
addition of heat) resin, provided that it is a property of
the polymeric resin that as it solidifies in the mould
cavity it does so first at or near the cavity surfaces. 1In
this way, and in the preferred form of the invention, prior
to the liquid centre of the polymeric moulding solidifying,
it can be blown out of the cavity by fluid injected at high
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structurally reinforcing fibres such as carbon or glass
fibres.

In particular, the polymeric resin may be selected from the
group comprising polyethermide, polycarbonate, glass or

carbon filled polyester or polyamide and 1liquid crystal
polymers.

The fluid that 1is passed into the moulding to form the
orifice is preferably a gas such as air or nitrogen.
However, the fluid may be some other gas that does not
react with or contaminate the polymeric resin, that can be
injected at such a pressure as to blow out the liquid
centre of the moulding to form an orifice. The gas may or
may not be heated dépending on the polymeric resin. As an
alternative to gas a liquid may be used. Further, while it
is preferred to inject the fluid to cause the removal of
the liquid centre portion of the moulding, the same effect

may be provided by applying a suction to the cavity, thus
causing the fluid to be drawn therethrough.

Furthermore, the fluid may be injected from either end of

the cavity, or may be injected via an intermediate polymer
feed channel.

It will of course be appreciated that the present invention
relates not only to the method of manufacturing a one-piece

integral needle, but also to the moulds for use with the
nethod,

method.

and the one-piece integral needles produced by the
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present where the fluid injection is initiated before the cavity is
fi-lled, it wll be appreciated that this feature IS not essenti al

-3- for the operation of the nethod in its broadest sense. In
particular, it may be possible to conjigure the end of the cavity (at the
sharp end of the cannula) to include therein an internally extending plug
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reference to a "cannula" is intended to refer to that
portion of the one-piece integral needle that is the tube,
at least a part of which will be subcutaneously inserted
into a person or animal when used for the injection or
removal of fluids therefrom, while reference to a "mounting
hub" is that part of the one-piece needle that is
immediately adjacent the cannula and is adapted soc as to be

receivable by a syringe or the like in a fluid-tight
engagement.

The invention will now be described in relation to a
preferred embodiment as illustrated in the accompanying
drawings. However, it must be understood that the

following description is not to limit the generality of the
above description. '

In the drawings:-—

Figure 1 is a cross-section through a mould cavity for
use with the present invention;

Figqures 2 to 5 are the same cross—section as
illustrated in Fiqure 1, but at various stages of the
method of the invention;

Figure 6 plots steady state thickness versus needle
outer diameter; and

Figure 7 plots injection pressure versus needle outer
diameter.

Referring to Figure 1, a mould 10 is provided in two halves
(12 and 14) and includes therewithin a cavity 16. The
cavity 16 _is generally in two portions - being a first
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injected at, N9y 25 the fluid will be fed into the first portion 18
of the cavity 16.

An exit channel 28 emerges at the other end of the cavity
16 so that an excess of 1liquid polymeric resin can be
expelled from the first portion 18 of the cavity 16 when
the £luid 1is injected, to form an orifice in the moulding
in that first portion. A mechanical valve (not shown) may
‘be used to open and shut the channel 22 so that polymeric
resin does not enter the channel 22. Polymeric resin may
be fed into the cavity 16 along runner 30 made on the split
line 32 between the two halves (12 and 14) of the mould 10.

The process cycle stdrts with the two mould halves (12 and
14) Dbeing clamped together with force, and having the
cavity 16 and all of the channels empty. The two halves
(12 and 14) of the mould 10 mate precisely along the split
line 32 so that no liquid polymeric resin can escape from
the cavity 16. The mechanical valve (not shown) is shut to
stop polymeric resin entering channel 22.

Referring to Figure 2, liquid polymeric resin 34 is then
injected along the runner 30 into the cavity 16 under
pressure from a moulding machine (not shown). A solidified
layer 36 of polymeric resin 34 forms at the cavity surface
38 during the filling of the cavity 16.

Referring to Figure 3, the flow of polymeric resin 34 is
then stopped before the entire cavity 16 is filled, and the
mechanical valve in channel 22 is opened such that fluid 37
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pushes 1liquid polymeric resin to the end of the first
portion 18 of the cavity and expels the excess liquid resin
41 through the exit channel 28 at the tip of the mould,
leaving an annulus 40 of solidified polymeric resin
defining an orifice 42 therethrough.

Finally, and in relation to Figure 5, the two mould halves
(12 and 14) are separated and the one-piece integral needle
44 may be removed or ejected by a mechanism in the mould
(not shown). The process cycle (represented by Figures 2
to 5) may then be repeated. It will also be understood
that a plurality of moulds may be provided such that a
large number of needles may be produced in a single pass.

Computer simulations have been performed to determine
preferred engineering parameters required in moulding very
fine needles. A number of materials were evaluated, those
being polypropylene, 30% glass filled polyester,
polyethermide and polycarbonate. As indicated above, the
evaluations revealed that the pressure to mould needles of

various diameters was predominantly a function of the
materials viscosity.

In particular, the flow of a polymer (the polycarbonate
LEXAN 141) in needles 40mm long and of various diameters
was investigated. The moulding conditions used were melt
temperature 300°C, mould temperature 20°C and a flow rate
to fill the cannula portion of the cavity in 0.1 seconds.
In this respect, it will be appreciated that for other
materials, and to produce needles of different dimensions,

the operating conditions will require variation. In
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The operation of the method of the invention with these
parameters, for needles of outer diameters of 2.0, 1.5,
1.0, 0.75 and 0.5mm, produces moulded product having
regions where the thickness of frozen polymer has reached
steady state. Here, the heat removed by conduction to a
cold mould (freezing the polymer) and the heat added by
flow (remelting the polymer) cancel each other and the
result is a constant thickness of frozen material. These
steady states for the frozen layers assists in allowing the
process to be controlled, particularly to assist in setting
the internal diameters of the needles.

Figure 6 shows a plot of these steady state thicknesses
versus needle outer diameter. This figure illustrates that

for small outer diameters the frozen layer fraction is

large (0.05mm thick for 0.Smm OD), whereas for large
diameters the fraction is small (0.06mm thick for 2.0mm
OD). It should be noted that a number of moulding

parameters can be altered to sef and control the frozen
layer thickness, including flow-rate, mould temperature,

and gas delay time (time before the gas purges molten
polymer from inside the frozen layer).

Thus, it is apparent that the method of the invention tends
to a steady state and is therefore relatively easy to
control. Also, the internal diameters are able to be

readily set and frozen layers as thin as 0.05mm can be
produced.

Conventional moulding machines are able to
130 MPa

deliver up to
injection pressures (some more modern machines up

to 180 MPa). Figure 7 shows that such high injection



- 4A- needl e, by a nethod of the invention as defined herein, t he
moul d having a nould cavity conprising a cannul a formng portion and a
nmounting hub formng portion, a 5 runner for feeding resin into the nould
cavity, and a channel for feeding fluid under pressure into the nould
cavity at a position at which said fluid can advance still nolten resin
fromthe central region of the cannul & - formng portion whilst |eaving a

| ayer of resin in contact 10 wth the surface of the caﬂnula formng
portion, tRESFSWCES aref peth&radrsri SPRgthR BRFROEnARnERe| YRR cati on

with t k@eC 1Y @howifignghper hieedlker ofheonespvabtiiahet bes nosthahler
resin advan%gd b% t.he fluid under ﬁress

re. .= .
S5 1t owi 18R so'é@mhpBngi Ced PE QPCF %Xslgégﬁtﬁgge ggﬁﬁu %sr% T to the

one- pi ece ithtaayrid0 MRedl e as having two portions - nanely, a cannula and a
nmounting hub. These are terns that are perhaps nore easily assignable to

t he conventional -nul ti-piece needles that have a netal cannula and_a

pl astic modatiehub byrhdaitnodudiing syagiipusat medificptiense t &Maliesnnul a"

is intendedtfd efedalld: 3t be strengthened, or the conditions may be
improved so as to make it possible to produce needles
having even smaller outer diameters. In this respect, the
cannula is formed from a skin of polymer solidified under
high flow-rates, the molecular chains being highly aligned
longitudinally along the length of the cannula. Thus, when
formed in this way the cannula already is increased in
stiffness over the normal properties of the polymer due to
the molecular orientation.

However, the stiffness may be increased further by reducing
the cannula length (if the length is halved the required
pressure is halved), and/or by tapering the diameter of the
cannula along its length (if the diameter is doubled, the
required pressure - is more than halved). Thus, an
alternative embodiment of needle produced by this invention
is a needle having either a straight or curved taper along
its full length, or along only a portion of its length.

This invention thus allows the production of needles in
one-piece as a single component and as a single
manufacturing process. Conventionally, secondary processes
such as gluing and grinding are required and more than one
component must be manufactured to form the needle. Thus,
the difficulties and expenses in producing needles are
reduced through a reduction in the number of components . in

the needle and the number of manufacturing processes

required to make the needle.

In this respect, conventional moulding of a one—piece

needle would require a mandrel to be present in the mould,
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the invention is less expensive than conventional moulding
techniques.

Further, needles produced by this invention may also have
many new details incorporated into the one-piece moulding.
For instance, threads or other fittings for connection to
syringes or other dispensing or collecting devices can be
incorporated into the one-piece moulding. Other features
such as special profiled points, chambers to collect or
distribute material from the needle can be incorporated
into the one-piece moulding. Thus, the invention allows
the production of one-piece needles with additional
features incorporated into the design without additional
processes or components fhus broadening the  scope of
product design and reducing the expenses and difficulties
in manufacturing needles with additional design features.

It will also be wunderstood that there may be other
modifications and alterations to the configurations
described herein that are also within the scope of the
present invention.



a1 et vaesther e o NGHFTRSHUGINIARER 5" covi ' 56°

s
two portions - being a first [_ é
18 that provides the cannula and a second portion 20 that pirovid Al

(12 and 14)

[t

'réizEN
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needle, the method being characterised by feeding

by

a

polymeric resin into a mould cavity and injecting a fluid

under pressure into at least a portion of the

cavity to

eject therefrom the central region of the polymeric resin

creating an annulus of polymeric resin having an orifice

therethrough, the annulus of polymeric resin forming the
cannula of the needle, the mounting hub being provided by

the remaining portion of the cavity.

2. A method according to claim 1 wherein the polymeric

resin is selected from the group comprising, polyethermide,
polycarbonate, glass or carbon filled polyester

polyamide and liguid crystal polymers.

3. A method according to claim 1 or claim 2 wherein

fluid is a gas and the gas is nitrogen gas.

or

the

4. A method according to any one of claims 1 to 3 wherein

the fluid is injected from either end of the cavity or

an intermediate polymer feed channel.

via

5. A method according to any one of claims 1 to 4,
wherein the polymeric resin is fed into the mould

cavity filling, at which time fluid is injected

both create the orifice

resin along the remaining length of the cavity
the formation of the solidified layer
cavity surface.

cavity
along a runner under pressure from a moulding machine,
solidified layer of resin forming on the cavity

a

surface,
the feeding of resin being discontinued prior to the entire

centrally
ipto the cavity to push still molten resin along the
orifice created within the central region of the cavity to

and to continue the passage of
completing
of resin on the
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(not shown) is shut to stop polynmeric resin entering channel 22.

Referring to Figure 2, liquid polymeric resin 34 is then injected along the
runner 30 i it 0 t Aemedhptly atGowddey preslaier % ram alabml 6i ngherein netifaot

shown) . ed_l-ay of I C n fo ViLy

surface 38 g%%?%abthekf eS§g opﬁgxggéltuﬁﬁgi éé@fe%ﬂgﬁgétégﬁlgg ié

the flow of fpdleRer prE Wééph 34mﬁsthﬁeﬁlgtépp%dl®k¢©tedtﬁ@nén@llr caV|ty 16

is filled, and the mechanical valve in channel 22 is opened such that fluid
37

_)—LU

8. A method according to any one of claims 1 to 7 wherein

more than one cavity 1is provided in the mould to allow
production of a plurality of needles.

9. A method according to any one of claims 1 to 8 wherein
the polymeric resin is at a temperature of about 300°C, the
mould temperature is about 20°C, the flow rate of resin is
sufficient so as to fill the cavity in about 0.1 seconds,

and the injection pressure is less than about 130 MPa.

10. A method according to claim 9 wherein the polymeric
resin is polycarbonate,

11. 'A method according to any one of claims 1 to 10
wherein the outer diameter of the cannula increases along
its length toward the hub, the increase being constant to

provide a straight taper, or gradual to provide a curved
taper.

12. A method according to claim 1 substantially as herein
described in relation to the accompanying drawings.

13. A mould suitable for use with the method of any one of
claims 1 to 12.

14. A mould according to claim 13 substantially as herein
described in relation to the accompanying drawings.

15. An integral one-piece needle produced by the method of
any one of claims 1 to 12.
eet Has Been Replaced
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-7- is injected into the first portion 18 of the cavity 16 which

pushes liquid polyneric resin 34 further into the cavity 16.744 ;Eﬁ?g:tfif_“
respect, the fluid 37 is preferably a gas such as nitrogen. Renﬁﬁﬁdgiﬁﬁfc"
Figure 4, the continued injection of fluid pushes liquid p =€ e g o]

the end of the first portion 18 of thelXavity and expels the excess liqu

resin 41 through the exit channel 28 at the tip of the nould, |eaving an
annul us 40 M5g@gﬁ@LﬁﬂﬂﬂﬂEﬁﬂﬂdﬁjﬁﬁﬂi}. resin defining an orifice 42

t her et hr ough. Finally, and in rel atioepdoofi gure 5, the two noul d hal ves
(12 and 14) are separated and the one-pirece Integral needle 44 may be
renoved or ejected by a nechanismin the nould (not shown). The process

cycle (represented by Figures 2 to 5) may then be repeated. It will also

be understoog tfat,g4P! ¥68! ! f¥nQka PN 05 BY PecoN G SYEld Nl fie,
the method comprising feeding a polymeric resin into a
mould cavity and injecting a fluid under pressure into at
least a portion of the cavity to eject <therefrom the
central region of the polymeric resin. This creates an
annulus of polymeric resin having an orifice therethrough,
the annulus of polymeric resin forming the cannula of the
needle, the mounting hub being provided by the remaining
portion of the cavity.

This Sheet Has Been Replaced
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| ar ge nunber of needl es may be produced in a single pass. Conmput er
si-nul ati ons have been perfornmed to determ ne preferred engi neering
paranmeters required in noulding very fine needles. A nunber of materials
wer e eval uated, those being polypropyl ene, 30% gl ass filled

pol yester, polyetherm de and pol ycarbonate. As indicated above, the

eval uati ons reveal ed that the pressurdé/3o nmoul d needl es of various
dianeters was predomnantly a function of the terials viscosity.

In particular, the flow of a polynmer (the polégar e L N 14}%Din
needl es 40mm | ong and of Vﬁgious dianeteg ' stigatgt’ The ul di ng
Tofr
e

conditions used were nelt  t'enperature 3@ r]cC, MVt e eratu&e 20[err] C
and a flowrate t C [t | t ¥ INgeconds.

In this respect,
produce needles o
require variatiof.

and to
s wll

o

R

l
R

3]
3]
O

B LT LRSS
\

(@V]

// +

\..
AN

// 159.‘2.;
/

e e S2

N

/




-8- particular while the flowrate will generally always be such as to

fill the cannula in fractions of seconds (to ensure high shear rates
between the resin and wall of the nould) the value will require variation
as-necessary. The operation of the nethod of the invention with these

paraneters, for needles of outer dianeters of 2.0, 1.5, 1.0, 0.75 and

0. 5mm produces noul ded product havi regi ons where the thickness of
frozen pol ymer has reached steady ?gt Here, the heat renoved by
conduction to a cold nould (freezing the polyner) and the heat added by
flow (renelting the polyner) cancel each other and the result is a constant

t hi ckness of frozen material. These steady states for the frozen |ayers
assists in allowing the process to be controlled, particularly to assist in
setting the internal dianmeters of the needles. Figure 6 shows a plot

of these steady state thicknesses versus needle outer dianeter. This flgure
illustrates that for small outer dianeters the frozen layer fraction is

| arge (0.05nm thick for O. 5nn1CI» reas for large dianeters the fraction
is small (0.06mmthick for 2.0 should be noted that a
nunber of noul di ng paraneterg can ue altered to set and control t he

frozen |ayer t ko P wry an' ~T YT




and gas delay tinme (tinme before the gas purges nolten polyner frominside
the frozen | ayer). Thus, it is apparent that the nethod of the invention
tends to a steady state and is therefore relatively easy to control. Al so,
the internal dianmeters are able to be readily set and frozen layers as thin

as 0.05mm can be produced. Conve , nal noul di ng machines are able to
deliver up to 130 MPa injection pre res (some nore nodern machines up to
180 MpPa) ggRigure 7 shows that such high injection
-9- presgures\are not required for the nethod of the invention, the plot
showi ng t needles of outer diameters snaller than 0.4nm may be prpduced
by ‘i njectidn presstes | ower than 130 MPa. Required Pressure
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Further, by introducing various nodifications, smaller sized needles may be
strengt hened, or the conditions may be inproved so as to nmake it possible
to produce needl es having even snaller outer dianeters. In this respect,
the cannula is formed froma skin of polyner solidified under high

flowrates, the nol ecul ar chains being higghly aligned | ongi tfugi
the length of the cannula. Thus, when fornmed in this way th ggﬁwgi\nﬁ\i'logﬁﬁﬂ

already is increased in stiffness over the normal propertie the pol yner
due to the molecular orientation, However, the stiffness y bé & ndtedsdd
further by rH¥BEERRGOFL MANY NG NEEDLES' he | ength is hallvell the

requi red pressure is halved), and/or by tapering the dianete of "t he
cannula along its length (if the dianeter is doubled, the reguired

pressure is nore than halved). ABSERACT an al ternative enbodi ment of
needl e produced by this invention is a needle having either a straight or
curved taper along its full length, or along only a portion of its |ength.
This inventi qn i, ald i diier REQEUGH O Ol nBEEEL £Soh0-BIEERI BEEA18S 2
single conponent 4 as a sing éinanu%%ctﬁpéngopro ess. !
Convent i onal ke secqhstir goppoiessgs feedings 4| pbhgmandcgrierdimginte a

required and nore than one conponent nust be manufactured to formthe
needl e. Thitould cavity a preferred arrangement of which appears in

Figure 3 and injecting a f£luid under pressure into at least
a portion of the cavity to eject therefrom the central
region of the polymeric resin. This creates an annulus of
polymeric resin having an orifice therethrough, the annulus
of polymeric resin forming the cannula of the needle, the
mounting hub being provided by the remaining portion of the

cavity.

[ROTM : A:\W96007\ABSTRACT.WPD]



the difficulties and expenses in producing needles are redd@ééck%#aﬁéhfé

reduction in the nunber of conponents in the needl e and the nunber of (ng
manuf act uri ng processes required to make the needl e. I n t fps—+espects
conventional noul di ng of a one-piece needle would require a dﬂﬂﬂﬁﬁ[MﬁhT&%&ET
present in the nould, - 10 -} or—tobe

pl aced into the nould, to formthe orifice of the needle. M)uldbngJ@ @unﬂw
such long, small dianeter mandrels is very difficult and no{ guitéd’to PESS
producti on. This invention does not require nmandrels sinc¢ injected-fiud
fornms the orifice of the needle. This asSi$ts in providing @ method where

.

the nmould is Iesg %ﬁ I ve and the noul ding process_is |ess dIrfticulT,
t hus producti oA"8f 536?@% Pyt t hRe| REEMOEFSN Afs 925 sCBRpBRISve diamlacing
conventi onal .moltdengpbagimerqaesthe hot core to fill the entire cavity.

However, this type of process has only been recognised as

5 being capable of producing large parts with thick sections
to attain structural rigidity without sacrificing good
surface quality (see an article by L S Turng in "Advances
in Polymer Technology" from the Journal of the Polymer
Processing Institute, titled "Development and Application

10 of CAE Technology for the Gas-Assisted Injection Moulding
Process") .

FR-A-2161865 discusses a one-piece needle suitably formed
by injection moulding, but is silent on the manner in
15 which the bore of the needle is formed.

The present application provides a method for
manufacturing an integral one-piece needle, the method
‘comprising feeding a polymeric resin into a mould cavity,

20 characterised by injecting fluid under pressure into at
least a portion of the cavity to eject therefrom the
central region of the polymeric resin, creating an annulus
of polymeric resin having an orifice therethrough, the
annulus of polymeric resin forming the cannula of the

25 needle, the mounting hub being provided by the remaining
portion of the cavity.

The fluid injection may be initiated either before or
after the cavity is filled. The injection of the fluid

30 before the cavity is filled results in the method of the
invention operating similarly in principle to the fluid-
assisted injection moulding techniques described above;
namely, the fluid assists in pushing the melt through the
cavity. ‘

35



Further, needl es produced by this invention may al so have many new details

i hcor porated-into the one-piece noul ding. For instance, thy

fittings for connection to syringes or other dispensing or g&#ﬁé@émggF%ﬂr[T
devi ces can be incorporated into the one-piece noul ding. Rer features
such as special profiled points, chanbers to collect or diptfipugesafatesd a
fromthe needl e can be incorporated into the one-piece nmoujd{ng. Thus, the

invention allows the production of one-piece needles wth
additional features incorporated into the design w thout agditional

processes or conponents thus broadenfn@A t he scope of product design

and reduci ng tHewexpensaheanth é{i&ﬂ|gfe§ nfqgﬁ n e
addi ti onal des#gg%ggatures jh a sohge un erstoodLL EQE ?héﬁ%aﬁ;y be

ot her nodifica 5ﬁ8ulr§Ft§F§tF6N§th6° i peludenpingapsxtare ddword red
herein that aréinl sthei tfiormt hef scope afit hemnasent WeH | Yliows the

5 expulsion of the displaced molten central region of the
polymer. While such an aperture is preferably also
present where the fluid injection is initiated before the

cavity is filled, it will be appreciated that this feature
is not essential



- 11 - CLAI M5 1. A method for manufacturing an integral
one-piece . needle (44), the nmethod conprising feeding a Hﬂ? ' -
resin into a nould cavity (16), and characterised by [ 'QQRFFNGNE SHEET
fluid under pressure into at |east a portion of the cayitjy to eject_.
therefromthe central region of the pol ymeric resin creéatli g 3afi anntl us
of polymeric resin having an orifice therethrough, thelannulus_of. .___ .}

pol ymeric 10

resin formng the cannula of the needle, thejnounting hub

bei ng provided by the remaining portion (20) of the cality 2
met hod according to claim1 wherein the potyferic 15 resin is selected

fromthe group conprising polyetherm de, . aol ycar bonat e | gss_pr ,carbon
filled polyestRRSHFUTe- pofyh '(ﬂé]’rg‘r?d ?Pqt‘ﬁrd“f&%%t gFOBoI%rg.n of tg‘.e A

met hod accor dicannwl x| &ontheobthleai end .Whenditadle @Olyhénid resangamaynd

A

the gas I's nith0060: 925 pe any thermoplastic resin, such as polyamide or

10

15

20

25

30

35

polyester, and some thermosetting resins, such as phenolic
or epoxy resins. Since most needles need high strength
and stiffness, the polymeric resin may be filled with
structurally reinforcing fibres such as carbon or glass
fibres.

In particular the polymeric resin may be selected from the
group comprising polyethermide, polycarbonate, glass or
carbon filled polyester or polyamide and liquid crystal
polymers.

The fluid that is passed into the moulding to form the
orifice 1is preferably a gas such as air or nitrogen.
However, the fluid may be some other gas that does not
react with or contaminate the polymeric resin, that can be
injected at such a pressure as to blow out the liquid
centre of the moulding to form an orifice. The gas may or
may not be heated depending on the polymeric resin. As an
alternative to gas a liquid may be used. Further, while
it is preferred to inject the fluid to cause the removal
of the liquid centre portion of the moulding, the same
effect may be provided by applying a suction to the
cavity, thus causing the fluid to be drawn therethrough.

Furthermore, the fluid may be injected from either end of
the cavity, or may be injected via an intermediate polymer
feed channel.

The present invention relates not only to the method of
manufacturing a one-piece integral needle, but also to a
mould for use with the method, the mould having a mould
cavity for use in manufacturing an integral one-piece




4. A method according to any one of clainms 1 to 3 wherein the fluid jis

I-njected fromeither end of the cavity or via an interngdrgpPEAGEMBNTESHEET
feed channel (22). 25 5. A nethod according to any one |of —clailns-1-to

4, wherein the polyneric resinis fed into the nould cajitly , . .akongqa
runner (30) under pressure froma noul di ng machi ne, a sol ifitied T "9
of resin formng on the cavity 30 surface, the feeding of rjeskn

di scontinued prior to the entire cavity filling, at which

I nj ected centrally into the cavity to RUSh still nolten
the orifice created within the central re§fori of the cavity to bot
create the orinidegidegndoy cacaethode dfhetldd ipassgfenofsr exdfireddnget&én,

;Sn?lnlng ngg%% ?ﬁgﬁ?ﬁeq%%é%é?ié% 8Pu}ﬁe %%N%%Wfi%ﬁ?ﬁ%%ﬁ§HQﬂ:arég?ﬁnula

forming portion and a mounting hub forming portion, a

5 runner for feeding resin into the mould cavity, and a

channel for feeding fluid under pressure into the mould

cavity at a position at which said fluid can advance still

molten resin from the central region of the cannula

forming portion whilst leaving a layer of resin in contact

10 with the surface of the cannula forming portion, the mould

further comprising an exit channel in communication with

the cannula forming portion for the removal of the molten
resin advanced by the fluid under pressure.



on the cavity surface. 6. A nethod according to any one of clains 1

to 4 5 wherein the feeding of resin continues until the enti Sty

is filled, at which tinme the fluid entral ly. | REPLACEMENA SHEET
nmet hod according to any one of cl allrlm"mm'mﬂmn\mgr ein the holt+er—testn

in the central region of the cavity is efectecr fromthe cavilt éélp@ﬂ;ﬁﬂﬁag
exit channel (28). 8. A net hod according to any ohejo I'ai s 1

to 7 15 wherein nore than one cavity is provided in the nou

al I ow si mul taneous production of a plurality of needles. 9. A

met hod according to any one of clainms 1-t&18~ wher ei n t he ~polymeriT -
resin is at a tenperature of about 20 300[err]C, the nould tenperature is
about 20[ err]&La flowrate of resin is sufficient so as to fill the
cavity in about 0.1 seconds, and the injection pressure is less than
about 139.NPaA mg hod OforA Irrrlgtnrt].lofdac%:%croirndg! ngnt ift egra]? Vc\';qneear—epl){]ect:ge

pol yneric
needle (44), the method comprising feeding a polymeric

5 resin into a mould cavity (16), and characterised by
injecting a fluid under pressure into at least a portion
of the cavity to eject therefrom the central region of the
polymeric resin creating an annulus of polymeric resin
having an orifice therethrough, the annulus of polymeric

10 resin forming the cannula of the needle, the mounting hub
being provided by the remaining portion (20) of the
cavity.

2. A method according to claim 1 wherein the polymeric

15 resin is selected from the group comprising polyethermide,
polycarbonate, glass or carbon filled polyester or
polyamide and liquid crystal polymers.

3. A method acdording to claim 1 or claim 2 wherein the
20 fluid is a gas and the gas is nitrogen gas.

4. A method according to any one of claims 1 to 3
wherein the fluid is injected from either end of the
cavity or via an intermediate polymer feed channel (22).
25
5. A method according to any one of claims 1 to 4,
wherein the polymeric resin is fed into the mould cavity
along a runner (30) under pressure from a moulding
machine, a solidified layer of resin forming on the cavity
30 surface, the feeding of resin being discontinued prior to
the entire cavity filling, at which time fluid is injected
centrally into the cavity to push still molten resin along
the orifice created within the central region of the
cavity to both create the orifice and to continue the

35 passage of resin along the remaining length of the cavity



resin i s polycarbonate. 11. A nethod according to a ' [
1to 10 . Wherein the outer dia | a increggggAégwgﬂga§gEET
its length toward the hub, the incr nt to prOV|dé a
strai ght taper, or gradual to prOV| 't aper . 2 2R KRG
mould (10) for use in manufacturing an |ntegral one- pi pc needl e (44)
by a nethod of any one of clains 1 -
12A- to 11, the nmould having a nould cavity (16) conpr|sing a

cannula formng portion (18) and a nountijg -hub form ng portion (20), a
runner (30) for feeding resin into the moul d cavity, and a channel (22)

for feeding féuhg1888A5 the formation of the solidified layer of resin
on the cavity surface.

6. A method according to any one of claims 1 to 4

5 wherein the feeding of resin continues until the entire
cavity is filled, at which time the fluid is injected
centrally.

7. A method according to any one of claims 1 to 6

10 wherein the molten resin in the central region of the
cavity is ejected from the cavity via an exit channel
(28).

8. A method according to any one of claims 1 to 7
15 wherein more than one cavity is provided in the mould to
allow simultaneous production of a plurality of needles.

9. A method according to any one of claims 1 to 8
wherein the polymeric resin is at a temperature of about

20 300°C, the mould temperature is about 20°C, the flow rate
of resin is sufficient so as to fill the cavity in about
0.1 seconds, and the injection pressure is less than about
130 MPa.

25 10.. A method according to claim 9 wherein the polymeric
resin is polycarbonate.

11. A method according to any one of claims 1 to 10
wherein the outer diameter of the cannula increases along

30 its length toward the hub, the increase being constant to
provide a straight taper, or gradual to provide a curved
taper.

12. A mould (10) for use in manufacturing an integral
35 one-piece needle (44) by a method of any one of claims 1



.5 pressure into the moul d cayddy at sitjon at which said fluid can
advarice stidl nolten resin fy Fmﬁl Hﬂﬂ 3“!]] regi on of "tRE_cannula - i r-v
frorm ng portion whil st i * k .

| eavi resin in contacBtviith t he
surface of the cannul a form ng portion, the nould furthgr [Conprising an
exit 10 channel (28) in communication with the cannul a forr1r¥;é 3 MABr B3N
for the renoval of the nolten resin advanced by the fl ui{d junder
pressure.
- 12A -

to 11, the mould.having a mould cavity (16) comprising a
cannula forming portion (18) and a mounting hub forming
portion (20), a runner (30) for feeding resin into the
mould cavity, and a channel (22) for feeding fluid under

S pressure into the mould cavity at a position at which said
fluid can advance still molten resin from the central
region of the cannula forming portion whilst leaving a
layer of resin in contact with the surface of the cannula
forming portion, the mould further comprising an exit

10 channel (28) in communication with the cannula forming
portion for the removal of the molten resin advanced by
the fluid under pressure.



