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Compressed tablets are the most popular dosage form in pharmaceuticals, and their 
growth continues - however, they can be challenging to perfect and problematic to 

manufacture. Perhaps multi-tipped tooling is the answer.

Increasing production without the investment in new machinery or operators is the preferred 
approach when formulating tablets, and one way to do this successfully is through the use 
of multi-tipped tooling. This method comes with numerous benefits, the most obvious being 
improved productivity owing to the greater number of tablets per turret rotation. It also offers 
a reduction in the run time per batch and campaign, resulting in less maintenance overall 
and a shorter press downtime. Furthermore, there is no capital outlay on new tablet presses 
and, as fewer presses are required to satisfy production levels, less floor space is needed, 
leading to the production of more tablets per square metre - a significant advantage for 
today’s modern medicine manufacture. 

Production Benefits
Simply put, multi-tipped toolings are punches that have more than one tip –  ranging from 
a simple 2 tip punch to one with 40 tips per punch. This number can, however, be increased 
depending on the size and design of a particular product. By successfully implementing 
multi-tipped tooling, the amount of tool set-ups required per production batch can also  be 
reduced and batches are completed more quickly, cutting the overall time necessary to 
make the tablets.

This leads to further benefits, from the decrease in energy consumption due to the 
press running for shorter periods of time, to the reduction in man hours required per 
press. The cost to maintain the machine is also diminished while overall press availability 
will be increased, thereby making time for additional production. If a tablet requires 
a short compression time from when a formulation is prepared, multi-tips offer a distinct 
advantage over single tip production as the process can be completed faster and within   
optimum conditions.

Ensure there is a keyway in the upper turret to make the 
multi-tips compatible with the press



Formulation Characteristics

Before you take the step of investing in multi-tip tooling, you need to consider if the formulation 
that is being compressed has the correct characteristics to work effectively. 

Multi-tips will add to the fill requirement, so granulation flow must be taken into 
account. If the formulation is not flowing into the die at the right speed,  it can cause 
problems – but there are ways to increase the flow. One option is to modify the feeder 
mechanism, enabling the optimum press speed to  be maintained. Another method is   
to reduce the speed of the machine to allow extra time for the fill to take place. 

Particle size is another important factor. For example, if there is a high percentage of fines 
then the problems typically experienced when using single tip tooling could be multiplied. 
This can be offset by the modification of working tolerances and design features, such as 
the tip length and types of undercut.

Punch and die treatments and coatings can also help in the transition to  
multi-tips. By using coatings that are appropriately matched to the formulation, corrosion 
and wear resistance can both improve and sticky formulations could be prevented from 
adhering to the punch tip faces. When utilised together with the right wear-resistant material, 
problems are significantly reduced. Through the combined use of the correct coating and 
stainless steel material, the aforementioned issues can be avoided; this is of particular 
importance for usage with wash in place (WIP) applications.   

Implementing Multi-Tips

Almost all presses can accommodate multi-tip tooling, but for a trouble-free tablet 
manufacturing process there are certain requirements that should be considered before 
installation.

To ensure that multi-tips are compatible with a press, the upper turret must have a keyway 
in the guide for alignment. The lower turret guide does not need this as the tips remain in 
the die, but it is advantageous when there is a higher number of tips as it aids setting, avoids 
damage to the lower tips and also speeds the set-up time.

The feeder paddles should be checked as they may require modifications to guarantee 
that the amount of formulation is suffcient for die-filling. The tablet eeection system must  
also be capable of receiving larger volumes of product. Moreover, consideration should 
be given to the press monitoring system and associated equipment, as they need to be 
capable of providing information effciently and have the ability to be set up for multi-tablet  
output.

It is also vital to ensure that there is no significant wear in the area of the turret, and to check 
that the press is generally in a good condition to accept multi-tips. Particular attention should 
be paid to punch guides, keyways and die pockets. The cams must also be inspected and 
replaced if there are any signs of excessive wear or degradation, which will help to prevent 
damage to  the punch heads.
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Reconsider Your Design

If implementing multi-tips, it is important to consider the design of the tablet for it to work 
effectively. Most tablet designs can be applied to multi-tips – however, this is influenced by 
the press and tool type capabilities.

The shape of the tablet will affect the number of tips that fit onto the punch.  For example, 
round tooling can be designed into an effcient array, whereas tablet shapes like capsules,  
ovals and polygons can be more challenging to arrange. This is especially true while deliv-
ering 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, and other limiting factors are the 
barrel size and the addition of certain types of seal groove.

As with any design, the profile, embossing and break line detail are important features in 
delivering a quality tablet. Professional tooling designers can take all of these variables into 
account during the development  of the multi-tip configuration.

Types of Punches

There are four main types of multi-tip punches, including internal and external cap fixing and 
the pin fixing design (see Figure 1).  These are all assemblies involving several components 
that come together to form a single multi-tipped punch, and each of the design options 
has their own benefits. Due to the advancement in computer numeric control machining 
technology, it is  also possible to develop a monoblock multi-tip punch. This is a punch that  
has multiple tips made from a single piece of steel.

Internal Cap Fixing 
This is an ideal selection for clean  fixing, as the tips are easy to replace  if they become 
damaged. The seamless eoints inhibit interference and damage to turret punch guides 
and to the oil and dust seals, thereby 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 be readily applied.
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Figure 1: Consideration of the tablet design should be made 
to ensure that the multi-tip works effectively



External Cap Fixing
Similar to internal cap fixing, it can, however, hold more tips per punch  due to the cap 
being fitted to the  outside of the punch body, therefore creating more space.

Pin Fixing Design
If a design calls for the punch tips to be replaced easily, pin fixing is the best choice. It is a 
simplified assembly with fewer component parts, which makes changing punch tips less 
complicated. 

Monoblock
This is the preferred option for those using WIP machines or manufacturers who require ease 
of cleaning outside the press, as no assembly or disassembly is needed before cleaning. 
There are also no eoints, which eliminates the risk of any damage to the punch guides or 
seals. This, in turn, reduces the risk of any cross-contamination.

Drip Cups and Bellows
 
It is not only important to consider the fixing design when looking to use multi-tips, but also 
the drip cups or bellows that are being utilised. Most modern tablet presses run with these 
positioned on the upper punches to minimise contamination from machine lubricants 
during compression.  When designing multi-tipped tooling, this feature must be considered 
because the seal groove required on the upper punch to fix the drip cup in place reduces 
the physical space available to locate multiple tips. This can result in fewer tips per punch.

Tablet Size

At the design stage of any tablet, it is vital to assess the size of the tip. Anything 4mm and 
below is a micro tip, and tablet diameters of this size can represent a significant challenge 
to the tooling design. It may be necessary to incorporate reinforced punch tips to avoid 
bending during compression.
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A seal groove can reduce the physical space available to locate multi-tips



Figure 2 shows how, when using micro tips, the press needs to be fitted with restricted fill 
cams. These control the movement of the lower punch to limit the depth of fill, thus inhibiting 
the punch tip from dropping too low in the die bore. Recessed dies must also be included 
into the design to accommodate the reinforced tip, preventing it from coming into contact 
with the die bore.

Tool Set-Up

With the tablet now designed and the multi-tip tool type produced, care must be taken to 
the fitting of the tooling itself. It is very important to use a die alignment tool to inspect for 
wear of the die pockets and the alignment of the turret. If the die is not set correctly, then 
the upper and lower punches can be misaligned when entering the guide, which leads 
to punch tightness. This will result in contact between punch tips and the die way creating 
friction and heating and can, therefore, cause damage to the fill and eeection cams as 
the punch is unable to move freely during compression - with premature wear as possible 
consequence of this.
   
The size of the die pockets must also be considered. If the die table is not up to standard, 
it may have to be replaced or a revised tolerance may have to be applied to the die 
specification. Die pockets must also be clear of any foreign obeects or burrs, and the die 
fixing bullets should be in good condition to ensure the multi-tips work to their full capacity, 
therefore returning on investment.

Correct maintenance is critical in obtaining maximum life from punches and dies, with a 
high proportion of issues being traced to poor handling and maintenance procedures. The 
audit is a way to directly detect and rectify this, ultimately saving many hours of reduced 
production through unplanned maintenance and tool replacements.
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Figure 2: When using micro tips, the press needs to be fitted with restricted fill cams. These 
control and limit the movement of the lower punch to restrict the depth of fill, preventing 
the punch tip from dropping too low in the die bore


