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Advanced valve gate technology enhances

efficiency of syringe production

The integration of subsequent working steps into the injection
moulding process is increasingly gaining in importance in the
medical sector. Mould making and systems technology special-
ist Zahoransky, machine manufacturer Engel and hotrunner
manufacturer EWIKON have realized a demanding application
enabling to produce disposable syringes including needles in one
working step. This new technology requires a special valve gate

hotrunner solution.

This process is especially suited to make
the production of prefilled disposable sy-
ringes more efficient. Up to now the sy-
ringe bodies have been made of glass
and the needles have been glued into the
body in a further working step. Using the
new technology the needles are separat-
ed in a system developed by Zahoransky;
a linear robot inserts the needles into the
mould where they are overmoulded with a
cyclic olefin copolymer (COC) to form the
complete disposable syringes. Afterwards
they are removed by a handling system.
There is no more need to glue the nee-
dles in. A 4-drop pilot mould was built for

demonstration purposes. The syringe
volume is 2.12 cm3, the shot weight 1.8 g.

New approaches to the mould

For the production of syringe bodies cold-
runner or semi-hotrunner moulds have
been replaced increasingly by advanced
full hotrunner solutions in recent years.
These offer various advantages as e.g.
reduced cycle times and material sav-
ings. This is why Zahoransky decided to
use a full hotrunner solution. However,
changes to the mould were necessary
because normally gating is done laterally

on the barrel. The component or rather
the mould contour is placed along the
nozzle on the fixed half of the mould. But
as the needles are inserted on the mov-
ing side of the mould the syringe body
has been rotated by 180° with the handle
plate positioned in the parting line fac-
ing the hotrunner side. The contour for
the complete syringe barrel is integrated
on the moving side of the mould in an
insert plate. When the mould opens this
insert plate separates from the rest of
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HPS 11I-MH 4-drop
valve gate system

@ Lateral melt feed

Valve pin guide and seal

in cooled mould insert

@ Cooling for inner core

the moving half of the mould and forms
a gap. This ensures that the linear robot
has enough space to insert the needles
when the mould is open. Mould inserts
positioned on the hotrunner side contain
the cooled inner cores as well as the gat-
ing geometry. A stripper plate demoulds
the complete parts while, at the same
time, the handling system removes them.
However, the position of the part in the
mould makes it impossible to side-gate
on the syringe barrel due to the parting

line which is level with the handle plate.
Gating on the lateral edge of the handle
plate was considered to be an unfavour-
able position as well since due to the low
height in this area a proper shearing-off
cannot be guaranteed, so a gate vestige
could be left. Therefore, Zahoransky de-
cided to use valve gating in demoulding
direction on the backside of the handle
plate. Therefore, on the one hand a per-
fect gate quality is achieved; on the other
hand the gating point could be positioned

in an area where there is absolutely no
risk of injury due to accidental contact.

Gating point difficult to reach

However, space for gating is very limited in
this area because of the cooling cores and
the stripper mechanism. It was not possi-
ble to use a conventional valve gate sys-
tem as even with a very slim conventional
nozzle the gating point could not have
been reached without interfering with the
core cooling. With its HPS IlI-MH valve
gate system EWIKON offered the suitable
technology for the new solution.Because
of its lateral melt feed and the gate posi-
tioned in demoulding direction the concept
allows very compact valve gating in hard-
to-reach areas. A linear nozzle body is the
centre of the system. Each long side of the

Mould with lifting contour plate and cores
with stripper plate on hotrunner side (left).
Laser scanning is used to check whether
each cavity is fed when inserting the
needles (far left).
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nozzle body has two lateral
melt outlets with heat conduc-
tive elements protruding into
the gate area of the mould in-
sert. The melt channels inside
the nozzle are fully balanced
and streamlined without sharp
corners or dead spots. A melt
seal directly at the gate is real-
ized by sealing sleeves around
the heat conductive elements.
The nozzle body itself is not

surrounded by melt. The valve pins run
parallel to the nozzle body. In the gate area
they are enclosed by the ring-shaped con-
tour of the heat conductive elements but
without contact. A special feature of the
system is the position of the valve pin
guide and seals. They are not integrated in
a hot section of the system but screwed
into the cooled mould insert. This makes
the system absolutely leakproof. In gener-
al, the valve pins are not in direct contact
with any hotrunner component and are ex-
posed to melt only over a short distance
resulting in enhanced wear resistance. All
valve pins are opened and closed simulta-
neously via a synchronous plate system
operated by pull rail actuation with pneu-
matic actuation.

Automated production

An automated manufacturing cell is used
for production. It consists of a Zahoransky
Needle Feeding System (NFS), combined
with a fully electric Engel e-motion injec-

Synchronous plate actuation of valve pins (left). Automated manufacturing cell equipped with
a Zahoransky NFS unit (Needle Feeding System) and fully electric Engel e-motion injection

moulding machine (right).

tion moulding machine for cleanroom use
with 100 t clamping force. In this applica-
tion the NFS unit separates 4 needles
and inserts them into the injection mould
using a linear handling system. An Engel
easix multiaxial industrial robot is used to
remove the complete parts from the
mould. This robot is equipped with a grab
head that has been especially developed
for this application by Zahoransky.
Removal and insertion of a new set of
needles take place simultaneously result-
ing in very short cycle times and the sy-
ringes are positioned correctly for the
next processing step.

The hotrunner concept can be used in fu-
ture multi-cavity production moulds with-
out problems, as it is possible to realise a
most compact nozzle arrangementin line.
Another advantage is that a part of the
melt distribution is integrated in the noz-

Zle body, f. ex. only a relatively simple
8-drop manifold is required for a 32-drop
mould with 4 cavity rows. This reduces
the residence time of the plastic material
in the hotrunner and also simplifies the
mould layout. To further increase efficien-
cy it is also possible to integrate addition-
al processing stations, from filling up to
packing the ready-to-use syringes.

Tel.: +49 761 7675-0
Fax: +49 761 7675-143

ZAHORANSKY Formenbau GmbH
Bebelstral’e 11a / 79108 Freiburg / Germany

www.zahoransky-group.com

ENGEL AUSTRIA GmbH

4311 Schwertberg / Austria
Tel.: +43 50 620-0
Fax: +43 50 620-3009

www.engelglobal.com
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EWIKON expands nozzle range for side gating
with version for large shot weights

With the HPS 1lI-MH200 nozzle EWIKON
offers a new version for direct side gating
which has been designed for larger shot
weights. The new development targets the
growing field of potential side gating ap-
plications which — beside the typical target
market medical — arise in other industries
as the HPS IlI-MH nozzle concept offers
various benefits. It enables a very compact
mould design with utmost ease of main-
tenance. Standard polyolefines as well as
technical resins and filled materials can be
processed easily. Thus, in many cases as

HPS 11I-MH100

for example in the electronics industry or
when producing technical parts side gating
proves to be a more cost-effective solution
than conventional gating. Examples are
filled polycarbonate cover frames for light
switches, socket housings or technical func-
tional components.

The new nozzle is available in linear or
radial version for up to 4 gating points per
nozzle. When processing low-viscosity
materials 40 g per gate can be injected.
For high-viscosity resins up to 10 g per
gate are possible. To handle the higher shot

HPS IlI-MH112/122

More EWIKON side gating solutions: The HPS IlI-MH100 is the standard nozzle for
shot weights up to 10 g, the HPS IlI-MH112/122 is a slim version for deep immersion

applications and split moulds.

weights the flow channels in the nozzle are
enlarged and the heat conductive tip inserts
have been re-designed in size and shape.
In general the HPS 1lI-MH nozzle body with
its relatively large mass features a high
thermal stability. However, by enlarging the
heat conductive tip inserts the temperature
profile especially in the gate area has been
further improved. The result is a very broad
processing window which makes the nozzle
suitable for even critical materials. For rein-
forced materials wear-resistant molybde-
num tips are available.
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Clever Combination

To ensure the problem-free introduction of blood samples for

analysis systems

the medical

technology specialist PAYER

developed a new device which combines a venting adapter with a
clot trap to filter out contaminants. The components are produced
in multi cavity moulds equipped with EWIKON hotrunner technology.

When whole blood samples are intro-
duced into the analysis system directly
from the syringe a clot trap is attached to
the syringe tip and removes clots and tis-
sue particles to prevent the system from
clogging. Up to now this process could
only take place in a special operating
mode which uses a strong vacuum to

move the syringe plunger. However, not
all analysis systems have this function in-
cluded. At the request of a well-known
manufacturer of pharmaceutical products
and diagnostic equipment PAYER
searched for a way to realize a device for
independent sample introduction. The so-
lution was to combine an existing clot trap

with a newly developed venting adapter
— this new functional device named "Clot
Catcher" is a world first. It makes sure
that during sample introduction air can
enter the syringe and replace the re-
moved blood volume. Thus, there is no
need to apply a vacuum. At the same time
the device ensures that no air can enter
the analysis system and falsify the test
result and that no blood leaks out.

Side gating enhances efficiency

The clot trap itself is an existing and prov-
en PAYER part made of TPE with a shore
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Clot trap: Side gating

HPS IlI-MH nozzle for side gating with
8 tip inserts with 60° angle. (above).
View into the open 48-drop production
mould for the clot trap with parts on
the ejector side (left page).

hardness of 85. The blood is filtered by an
integrated mesh. Up to now the part has
been produced in a 32-drop coldrunner
mould. For a more efficient production
PAYER designed a new 48-drop hotrun-
ner mould for direct side gating. Six radial
HPS IlI-MH nozzles with 8 tips each are
arranged in two rows and fed by a 6-drop
manifold. The flow channels in the mani-
fold as well as in the nozzle body are fully
balanced. This enables a very compact
and cost-efficient multi cavity mould de-
sign. The costs per cavity are considera-
bly lower than for a comparable system
with standard nozzles because only six
nozzles are needed therefore the mani-

500/ more energy-
O efficient

The total energy consumption of a hotrun-
ner system depends on the heat loss during
the process, mainly at the contact points
between hotrunner components and mould.
To realise an energy-efficient process the
number of contact points must be minimised.
Especially the manifold is a decisive factor.
The larger it is the more pressure pads are
needed to guarantee a leakproof system.

A 48-drop side gating system as used here
needs only 8 nozzles which have a part of
the melt distribution already integrated.
Thus, the manifold can be kept small and
compact with a low number of pressure
pads and therefore contact points.

The energy consumption is up to 50% lower
compared to a conventional system.

fold system is less complicated. At the
same time the cost of control equipment
is reduced because for 48 cavities only
15 control zones are required.

The nozzles have heat conductive tips
which are angled by 60°. Thus, they can
be installed in a way that the required gat-
ing point can be reached while the parting
line of the mould remains plane. This ena-
bles a simple stripper plate on the ejector
side to demould the part.

Another advantage is the maintenance-
friendly nozzle design. Due to the patent
pending tip exchange technology the tip
inserts can be easily exchanged from the
parting line without disassembling the

Venting adapter: Valve gating

Part "venting adapter" in the moving mould half with slide
units (above). Valve gate hotrunner system with slim
nozzles and compact manifold for production of the venting

adapter (right).

mould. To access the tip inserts only the
cover flange of the nozzle needs to be re-
moved. In practical use the hotrunner so-
lution achieves a convincing cycle time
reduction of 40% compared with the cold-
runner solution and at the same time al-
lows material savings of 50%.

Valve gating ensures process reliability

The second component of the device, the
venting adapter, is made of SAN. The
venting adapter and clot trap are assem-
bled with a non-detachable snap fit. Its
essential component is the intake tube for
the blood with a length of 25 mm, an inner
diameter of 0.5 mm and a wall thickness
of 0.25 mm. Such a demanding part de-
sign is a challenge for mould making and
production. In a first step the general pro-
ducibility of the part was tested with a pro-
totype mould. After validation PAYER
started to design the 16-drop production
mould in close cooperation with EWIKON.
With a required quantity of several million
pieces per year, maximum process relia-
bility had to be achieved. Because of the
part weight of less than 0.5 gram and the
thin wall thicknesses an even filling of all
cavities is essential. Considering these
requirements it was decided to gate the
part directly with valve gate technology.
The ideal position of the gate as well as
the finally gate diameter of 1.5 mm were
determined by fill simulations which were
also used to further optimise the part ge-
ometry regarding the filling behaviour.
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The slightest deviations in the opening time
of the valve pins can lead to an imbalance of
the filling and packing of the cavities with
such small shot weights, PAYER decided
against the use of single valve pin drive
units. Instead, all valve pins are actuated ab-
solutely simultaneously by a synchronous
plate mechanism which is operated by four
pneumatic pistons in the clamping plate.

The nozzles used have a slim design with a
flow channel diameter of 4.5 mm and were
delivered with front installation technology.
This means they are easily accessible for
maintenance and replacement by just re-
moving the cavity plate from the fixed half.
There is no need to disassemble the mani-
fold. The nozzles are installed in four groups
each with four nozzles aligned in a row. On
both sides of each nozzle group the slide
units with the intricate inner core inserts are
arranged. The distance between cavities
within a group is 35 mm. Despite this rather
tight cavity spacing the system of course

features full natural balancing. This is made
possible by the manifold technology with dis-
tribution elements which EWIKON uses as a
standard. It allows a very compact manifold
design with streamlined flow channels ar-
ranged at different levels within one mani-
fold.

EWIKON delivered a complete hot half with
the hotrunner system, electric wiring, bores
and connectors for the pneumatic supply of
the drive units already integrated. PAYER
completed the mould by manufacturing the
fixed half cavity plate and the complete mov-
ing half with slides and ejector mechanism.
The final assembly of the "Clot Catcher"
device consisting of clot trap and venting
adapter takes place on an automated
assembly and packaging line which was de-
veloped under the aegis of PAYER. After
assembly the Clot Catchers are packed
in quantities of 100 and labelled with batch
identification and expiry date. More than
8 million devices per year are produced.

About PAYER / Contact
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8151 St. Bartholoma / Austria

Phone: +43 3123 2881 0

Fax: +43 3123 2881 11

Email: office.austria@payergroup.com

www.payergroup.com

Established in 1946 PAYER today is one of the leading con-
tract manufacturers for complex, innovative product solutions
and develops and manufactures complete devices, systems
and single components for different industry sectors. The cus-
tomers are well-known international and domestic companies.
The PAYER group headquarters is located in St. Bartholoma
in Austria. With more than 1200 people employed worldwide
and subsidiaries in Central and Eastern Europe and Asia PAYER offers full service for
customers. The service range includes development and conceptual design as well as
mould making and volume production on more than 100 injection moulding machines.
The activities of the business unit "Health Care Solutions" focus on the development
and production of parts and devices for in-vitro diagnostics and homecare diagnostics.

PAYER International Technologies GmbH

EWIKON HeilRkanalsysteme GmbH

Siegener Stralle 35 » 35066 Frankenberg « phone: (+49) 64 51 /50 10
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