Multi-tip Tooling -

Is it the Answer to Modern Tablet Production?

With the world’s population growing
due, in part, to advancements in
medicine, pharmaceutical solid dose
manufacturers are under continual
pressure to provide tablets quickly,
and in larger numbers. With the added
challenge of global competition, it is
important for producers to get the
product to market rapidly. Presses need
to be speeded up and manufacturing
must run smoothly in order to keep up
with the demand, whilst also factoring
in the cost implications. In answer to
this requirement, many are turning to
innovative production techniques, with
the use of multi-tips being one of the
most prevalent solutions.

Multi-tip tooling is an easy way to
increase tablet production without
the investment in new machinery or
operators. Put simply, it is a punch
with more than one tip, ranging from
just a two-tip punch to one with 40
tips per punch face. This number can,
however, be increased depending on
the design of a particular dosage.

The technology has been used for
many years, with the chemical and
food industry adopting the technology
early with the production of artificial
sweeteners. The pharmaceutical
industry followed suit and imple-
mented the tooling to produce oral
contraceptives, as it was found to
be the most efficient method to
produce high volumes.

Multi-tip tooling is now widely
accepted in the pharmaceutical
industry and has transformed the way
in which solid dosage is produced. It
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offers several benefits, with the most
obvious being improved productivity,
owing to the increased number of
tablets per turret rotation, and a
reduction in run-time per output of
tablets, leading to less maintenance
and reduced press set-up time per
batch.

Check Equipment Compatibility
Before investing in multi-tip tooling,
there are certain requirements to
consider guaranteeing production
will run smoothly. Firstly, check your
press is compatible. The upper turret
must have a keyway in the guide to
ensure alignment with the tooling.
Although the lower turret guide does
not require a keyway because the tip
remains captive in the die, a keyway
on the lower turret is recommended
when using a higher number of tips,
as it helps in the setting process
and avoids damage to the lower
tips.

Attention should be given to the
feeder paddles as they may have to
be modified to ensure the amount of
formulation is correct for die filling.
Also, look at the tablet ejection
system as it must receive larger
production volumes.

The setting of multi-tip tooling is
the same as the setting of shaped
punches. You should use a fitting
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tool to ensure that the dies are in
the correct alignment and that the
guides and die pockets are not out
of position or worn. Care must be
taken when fitting the tools to the
press to avoid causing damage
to the tip edges, as this will lead
to other problems arising during
compression.

The press must also be in good
working order; for example, there
should be no significant wear in the
turret area, punch guides, keyways
and die pockets and the cams should
also be replaced if there are signs of
excessive wear.

Using multi-tips on an existing
press means there is no capital
outlay on new tablet presses and, as
fewer presses are needed to satisfy
production levels, less floor space
is required and so more product is
produced per square metre. There are
also savings on energy consumption
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due to the press running for shorter
periods of time and a reduction in
man-hours required per press. The
cost to maintain the machine is also
reduced, and press availability is
increased, making time for additional
production.

Optimise the Design for Increased
Production

With tablet production, the correct
design is key to its success, and the
same is true when using multi-tip
tooling. Most tablet designs can be
applied to multi-tips, however, it is
influenced by the press and tool type
capabilities.

The shape of the tablet will
impact on the number of tips that fit
onto the punch and should be your
first consideration. For example,
round tooling can be designed
into an efficient array. Tablet
shapes like capsules, ovals and
polygons can be more challenging
to arrange while delivering a robust
tool, and optimising die filling
and tablet take-off positions. The
tablet design in relation to its size
dictates the number of tips per
punch, with other limiting factors
including the barrel size and the
addition of certain types of seal
groove.

The growing design trend in
production today is ‘micro’ tablets.
This small size can be produced
quickly using punches with many tips,
allowing manufacturers to increase
their output. Any tip size of 4mm
and below is considered a micro-tip.
Tablet diameters of this size can
represent a challenge to the tooling
design and it may be necessary to
incorporate reinforced punch tips to
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prevent bending during compression.
This means fitting restricted fill
cams which control and limit the
movement of the lower punch to
limit the depth of fill. This prevents
the punch tip from dropping too low
in the die bore. Recessed dies must
also be incorporated into the design
to accommodate the reinforced tip,
preventing the punch barrel from
meeting the die bore.

As with any design, the profile,
embossing and break line detail
are essential features in delivering
a quality tablet. The importance of
design should not be underestimated.
Punches and dies are the most
critical interface with the tablet
and together everything should be
measured and considered before
production.

What Characteristics Does Your
Formulation Have?
Before you take the step of investing
in multi-tip tooling, you must consider
if the formulation that is being
compressed possesses the correct
characteristics to work effectively.
The ‘flowability’ of the formulation

being compacted will require
examination as the fill requirement
and granulation flow will increase with
the use of multi-tips. If the granulation
does not flow fast enough, problems
can occur, so some modernisation to
the feeder mechanism to optimise
the press speed may be required.
Alternatively, the machine speed can
be reduced to allow time for fill to
take place.

Particle size is another important
factor to consider as it needs to be
within certain parameters for the
tooling to work effectively. If there is
a high percentage of fines, problems
typically experienced when using
single-tip tooling can be multiplied.
This, however, can be offset by the
modification of working tolerances
and design features such as tip length
and types of undercut.

Treat Your Tooling

Punch and die treatments and
coatings can help in the transition
to multi-tips. Specialised punch
and die coatings will have a huge
impact on the efficiency of tablet
manufacture. With the correct
coating or treatment in place, some
of the biggest challenges that can
delay production like corrosion,
wear and sticking issues can be
avoided.

Coating technology has advanced
considerably over the years, and when
used in conjunction with high-quality
tooling steel, they are an acceptable
means of solving production
problems; for example, punches and
dies need to be removed less from
production for additional cleaning
and maintenance work. Problematic
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residue left on tooling which, if left
untreated, may cause potential manu-
facturing issues, such as sticking and
picking, is reduced with the addition
of innovative coatings.

What is crucial when it comes
to choosing a tool coating is
understanding the product being
compressed. The need for a coating
that will improve the hardness of
the tooling is extremely important
for particular formulations. Some
ingredients have high quantities
of hard, sharp-edged minerals
that when repeatedly compressed
can scrape away or penetrate the
surface of the tool. The abrasion
can cause the erosion of punch tip
detail such as logo embossing and
other identification and branding.
Eventually, this wear will lead to
weight variation, and sometimes other
issues like sticking, resulting in the
scrapping of the punch.

Although tools are manufactured
from hardened and tempered tool
steel, the demanding processes
involved can lead to deterioration if
the tool material is not optimised
along with the use of a relevant
coating.

There are several coatings on the
market, all with different properties,
whether it’s helping with wear and
corrosion resistance or to prevent
sticking. When paired with a relevant
tool steel, many manufacturing
issues can be resolved. Tablet tooling
experts can offer advice on the best
tool coating to overcome particular
production challenges.

Which Multi-tip to Use?
So, you have looked at the tablet
design and formulation; it is now time

to consider what type of multi-tip
tooling to use. Multi-tip punches
are available in internal and external
cap fixing, and the pin fixing design.
These are all assemblies involving
several components that come
together to form a single multi-tipped
punch. There is also the option of a
monoblock multi-tip punch which has
the benefit of being produced from a
single piece of steel.

Let’s start with the newest multi-tip
design - the monoblock. With no joints
or separate parts, it eliminates the risk
of any damage to the punch guides
or seals, a benefit to pharmaceutical
manufacture as it reduces the risk of
any cross-contamination. Monoblock
tooling also comes into its own for
those using WIP (wash in place)
machines, or for manufacturers who
require ease of cleaning outside the
press, as no assembly or disassembly
is required before cleaning.

If it is important for tips to be
easily replaced, the answer lies within
internal cap fixing as they are quick
to change if damaged. The seamless
joints inhibit interference and damage
to turret punch guides and damage to
oil and dust seals, therefore reducing
contamination. The internal cap is
securely fixed with patch lock screws
preventing them from becoming
loose. Due to the composite nature
of this design, different material
and coating options can easily be
applied.

Another option for quick punch
tip replacement is the pin fixing
design. This is a simplified assembly
with fewer component parts, making
changing punch tips less complicated.

A popular choice for increasing
output is the external cap fixing. This
design can hold more tips per punch,
due to the cap being fitted to the
outside of the punch body, therefore
creating more space.

Accessories

When looking to use multi-tips, it
is not only important to look at the
fixing design, but also the drip cups
or bellows that are being used. Most
modern tablet presses run with these
positioned on the upper punches to
reduce contamination from machine
lubricants during compression.

The seal groove required on the
upper punch to fix the drip cup in
place reduces the physical space
available to locate multiple tips,
which can result in fewer tips per
punch. When in the design stage this
feature needs to be considered.

Multi-tips — The Future
Pharmaceutical manufacturing is an
ever-changing environment, which
requires innovation to respond
to this evolvement. The demand
for improved productivity, whilst
reducing manufacturing costs, is
a dominant driver within modern
tablet production. The answer to
this requirement lies within multi-tip
punches. This tooling technology
has transformed the way tablets are
produced and it is now considered
the most productive form of tablet
manufacture.
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