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Innovation Drives Productivity and Efficiency  
in Tablet Production

Innovation drives growth, and 
ultimately improves productivity and 
efficiency. This is very much apparent in 
the pharmaceutical and nutraceutical 
industries, where increasing demand 
from the developing world is pushing 
tablet tooling manufacturers to 
be cutting-edge. This attitude to 
forward-thinking development has 
been particularly prevalent in the last 
decade, with shorter lead times now 
essential to remain competitive.

The manufacture of oral solid dosage 
forms has come a long way since 
the process of the hand rolled pills 
used in previous centuries. In the 
beginning, tablets would be formed 
by being rolled into a ball, then into 
a long pipe shape which was divided 
into lengths to roughly calculate 
dosage. This then progressed into 
using tiles with graduations so that 
the pipe could be rolled to a specific 
length equal to a more accurate  
dose. 

It was then that one of the first 
innovations was developed – the pill 
machine, which measured and cut 
the pipe into accurate pieces. This 
was still very much a manual process, 
but with careful manipulation, it 
could produce rounded portions 
which were then rolled under a pill 
rounder to make the cut portions 
spherical.1

Tablet production has since 
advanced, and innovations, thanks 
to the research and development of 
tablet tooling manufacturers, have 
revolutionised tablet production into 
the mainly automated process we 
know today. However, pharmaceutical 
manufacturing is an ever-changing 
environment and to produce tablets 
cost-effectively, investment in new 
technologies and processes must 
constantly be made. 

Tipped to Change
The 1960s brought with them one of 
the most notable innovations in the 
development of tablet punches and 

dies – the introduction of ‘hobbed 
tips’. This is a process which uses a 
high precision metal master of the 
desired tablet design to cold form 
the punch tip detail.  

This pioneering technique ensures 
the production process is accurate, 
quicker, cheaper, and – most 
importantly – repeatable. This has 
now become the standard for quality 
punch manufacturing and is used by 
other tablet tooling producers across 
the world.

A couple of decades later came 
perhaps the most significant 
innovation in terms of productivity; 
the large-scale manufacture of 
multi-tips, which is still one of the 
most important advances (but not 
wholly adopted) in the industry to 
date. 

It is only in recent years that the 
wider tablet production industry has 
started to integrate multi-tips into its 
production process as the demand 
for solid dosage forms grow. What 
made multi-tips so unique is their 
ability to increase production without 
investment in new machinery or 
personnel. It is now considered 
the most productive form of tablet 
manufacture.

A multi-tipped tool is a punch 
that can make more than one tablet 
per station with each rotation of 
the press. This can range from a 
two-tip punch to one with over 40 
tips per punch face. By successfully 
implementing multi-tipped tooling, 
tablet manufacturers can significantly 
reduce the need to invest in expensive 
tablet presses, thereby lowering the 
overall capital spend. The number of 
tool set-ups required per production 
batch is also reduced, with product 
batches completed quicker, thereby 
decreasing the overall time required 
to produce the product. 

Since multi-tipped tooling was 
introduced, there have been four 
main designs which include ‘internal’ 
and ‘external’ cap fixing, ‘pin fixing’ 
and the ‘monoblock’ design. Each 
design has its own advantages and 
disadvantages, and it’s important 
to take these into account when 
selecting the right solution.

 
The internal cap fixing design 

is a composite assembly that has 
seamless joints, which prevents 
interference and damage to turret 
punch guides and damage to oil 
and dust seals, therefore reducing 
contamination. The tips are 
reasonably straightforward to replace 

Multi-tip tooling increases productivity without investment in new machinery.
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if they become damaged and, due to 
the multi-part nature of this design, 
different material and coating options 
can easily be applied. 

Similar to this design is external 
cap fixing. While this does have 
a joint on the punch barrel, it can 
house more tips per punch due to 
the cap being fitted to the outside of 
the punch body, leaving more of the 
face free for tips.

A good option for punch tips that 
are likely to require replacement is 
the pin fixing option. It is a simplified 
assembly with fewer component 
parts, making the exchange of 
damaged or worn-out punch tips less 
complicated. 

The most recent innovation in 
multi-tip design is the monoblock. 
This is manufactured from a single 
piece of steel, meaning that there 
are no joints, thereby eliminating any 
slight risk of damage to the punch 
guides or seals. It is also the ideal 
option for use in WIP (wash in place) 
machines, or for manufacturers who 
require cleaning techniques with no 
assembly or disassembly.  

Further Developments  
in Tablet Tooling
Clearly the modern tabletting process 
is an exacting one and, wherever 
possible, tooling materials need to 
be optimised for the task. To this end, 
Rotahead punches were developed 
which allow the head to rotate 
independently to the punch body, 
thereby providing a 'bearing' between 
the punch head and the cams. This 
can assist with problems like uneven 
head wear as there are less ‘resisting 
forces’. It is also possible that the 
press can be operated at faster 
speeds, thereby producing a higher 
tablet output. In addition, the head 
and body can be manufactured from 
different optimised materials which 
can result in an extended tool life 
and less wear on the compression 
rollers. 

It is not just the physical tablet 
tool itself that has helped to advance 
tablet production. The accompanying 
accessories are also making a 
difference. One product that has made 
an impact is bellows and drip cups.

Contamination from lubrication and 
powder during the tabletting process 
can cause costly manufacturing 
problems like black spots on 
tablets, resulting in high numbers 
of rejected tablets, increased wear 
on punch guides, and the tightening 
of upper punches, which can cause 
excessive machine downtime and 
high maintenance costs. Bellows and 
drip cups help to prevent tablet and 
punch guide contamination during 
the tablet compression process. This 
has most recently advanced with the 
introduction of a metalized design 
which ensures any tiny fragments 
of the material will not reach the 
end user, as they are identifiable by 
standard metal detection equipment. 

Possibly the most recent 
introduction in tablet tooling is the 
newly created elliptical head flat tool 
XDF (eXtended Dwell Flat), developed 
by a leading manufacturer of tablet 
tooling for the pharmaceutical 
and nutraceutical markets. This is 
currently the only realistic way to 
achieve more dwell time without 
slowing down an existing press or 
upsizing punches. 

XDF is a novel patented head form 
which has been designed to increase 
dwell time on existing presses without 
the need for expensive modifications. 
XDF can give users higher press 
speeds for challenging products 
and formulations, enhancing tablet 
compaction and cohesion. 

Forecasting the Future
To be innovative, it is not just a matter 
of designing and producing unique 
tooling and accessories; you need to 
be able to understand the properties 
and characteristics of formulations 
being compressed in order to solve 
difficult tabletting problems. One of 
the most universally confounding is 
sticking. 

Investigation into the cause of 
formulation sticking to punch tip 
faces was undertaken and a predictive 
tool was developed to calculate the 
punch coating solution required for 
each individual job. 

TSAR (Tablett ing Science 
Anti-Stick Research) Predict enables 
the identification of the appropriate 
anti-stick punch coating solution for 

Monoblock multi-tip punches are manufactured from a single piece of steel.
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formulation-sticking issues without 
the need to carry out expensive 
and time-consuming, full-scale, 
trial-and-error experiments with 
several anti-stick coatings. 

Because the physical properties 
of any sticky formulation are 
unique, there is no one-size-fits-
all anti-stick solution. The model 
considers the properties of the API, 
and calculates the Van der Waals 

forces to each of the coatings 
within the PharmaCote range. The 
model then determines the coating 
with the lowest predicted adhesion 
force and the best at reducing the 
sticking issue of that particular  
formulation. 

Take Advantage of Contemporary 
Technology
Modern manufacturing requires 
advancement not just in traditional 
production methods but also in 
the monitoring processes used. 
According to the Food & Drug 
Administration (FDA), ‘many 
firms do not take advantage of 
contemporary technology.’ Because 
of this, production can be affected. 
They cite a number of reasons for 
reductions in manufacture, including 
‘deficient […] facilities and processes, 
old manufacturing platforms 
(antiquated facilities, inefficient/
unstable processes), unpredictable 
manufacturing leading to quality 
problems, defects, and supply, 
manually intensive operations vs. 
automation and human error still 
being very prominent.’3

For this reason, it is also essential 
to push forward management 
systems that use innovative 
software technology. In-depth 
monitoring of tablet production is 
an extremely important procedure in 
pharmaceutical tablet manufacture. 
Without a system that controls 
the process effectively, there can 

be adverse effects to the bottom 
line. Manufacturers should have 
a complete audit trail covering 
tooling usage and maintenance. 
This is not only good practice, but 
an important regulatory requirement 
in the majority of pharmaceutical  
environments. 

The costs of tool replacement are 
often known; however, there can 
be unexpected expenses including 
the replacement of tools due to 
avoidable damage. Implementing 
a management system to monitor 
aspects of the tooling cycle will 
increase production, and reduce 
tablet press downtime and lead time 
to market.

Within pharmaceutical manu- 
facturing, the importance of knowing 
where tools are, and what condition 
they are in, should be a priority. 
Without this information, either 
unnecessary tooling replacements 
are made, reducing productivity, 
or punches are deployed when 
they should be in maintenance or 
replaced. This can lead to problems 
with the end tablet when it is found 
that the tooling being used does not 
meet the highly demanding process 
and/or requirements of the tablet 
manufacture. Rejected tablets, 
wasted formulation and press 
downtime are the usual results. In 
addition to this, not having a clear 
picture of tooling availability may 
lead to the loss of opportunities in 

Rotahead punches can assist with problems like 
uneven head wear.

Tooling Management Systems can help to monitor tablet production and comply with regulations.
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a fast-moving competitive environ-
ment.

Implementing a tooling management 
system from an experienced and 
respected tooling expert will fulfil 
the core requirement of enabling 
tablet manufacturers to manage their 
tooling in an ordered, traceable way. 

Modernising pharmaceutical 
production will lead to processes that 
can keep up with the requirements 
expected in today’s highly demanding 
manufacturing environment. To do 
this, however, innovation in tablet 
tooling has to continually develop 
for optimal tablet production to 
take place. Through pioneering 
development, and the progressive 
research carried out by specialist 
tablet tooling manufacturers, the 
production of tablets will continue 
to advance and grow.

REFERENCES

1.  Royal Pharmaceutical Society
2. http://knowledge.

insead.edu/innovation/
the-dna-of-the-worlds-
most-innovative-companies-
1020#oTf0zripyvsoRPgS.99

3. https://www.fda.gov/
downloads/drugs/
developmentapprovalprocess/
manufacturing/ucm324354.pdf

New Sartobind® cassettes go beyond the previous size limits of membrane adsorbers and can be directly scaled from  
a 3 mL capsule (Nano) up to 20.8 L.

The newly developed Sartobind® cassette system is a 
unique single-use solution enabling large-scale bind and 

elute membrane chromatography.

Sartorius Stedim Biotech introduces 
Sartobind® Cassettes

New modular membrane chromatography 
solution for large-scale applications

Sartorius Stedim Biotech (SSB), a 
leading international supplier for the 
biopharmaceutical industry, has expanded 
its range of single-use membrane 
chromatography solutions with Sartobind® 
Cassettes. This convenient, pod-like modular 
system has been developed for commercial 
applications in both capture and polishing.

New Sartobind® cassettes offer the same 
flow path, bed heights (4 and 8 mm) and 
void volume ratios as Sartobind® capsules, 
and are compatible with Q, S, STIC PA 
and phenyl ligands. The new design goes 
beyond the previous 5 L size limitation for 
capsule formats, expanding the boundaries 
of membrane chromatography. Multiple 
cassettes, each with 0.8 L or 1.6 L membrane

      Product News        
volume, can be set up in three different 
stainless steel holders resulting in maximum 
membrane volumes of 20, 50 or 100 L, 
respectively. Data demonstrates direct 
scalability from the 3 mL Sartobind® nano 
capsule to 20.8 L (13 cassettes) in the Pilot 
Filter Holder. Pressure-flow performance 
and the shape of breakthrough curves 
are identical to the smaller capsule sizes, 
independent of the number of cassettes used. 
Set up can be accomplished within minutes, 
even at manufacturing scale, whether for 
capture applications or for flow-through 
removal of process contaminants.

The capture of large proteins such as 
viruses and virus-like particles (VLPs), 
protein conjugates and blood factors 
plays a key role in modern bioprocessing. 
The unique Sartobind® cassette system 
now enables large-scale bind-and-elute 
membrane chromatography for such targets.
“For the first time, the high binding capacity 
of membrane adsorbers can be used at 
almost any scale in commercial vaccine 

manufacture. Now, a 200 L Q anion exchange 
column for adenovirus capture can be easily 
replaced by a 20 L Q adsorber cassette 
system”, says Dr. Stefan Fischer-Frühholz, 
membrane chroma-tography expert at 
Sartorius Stedim Biotech.

For more information about Sartobind® 
membrane adsorbers click here:
www.sartorius.com/sartorius/en/EUR/
filtration-and-purification/membrane-
chromatography

Contact:
Sartorius Stedim Biotech GmbH
August-Spindler-Str. 11
37079 Goettingen
www.sartorius-stedim.com
info@sartorius-stedim.com

XDF allows manufacturers to increase dwell time 
on existing presses.


