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Processing Technologies
Used For Tabletting:
Granulation Technology:
1. Direct compression:

Direct compression consists of
compressing tablets directly from powdered
materials without modifying the physical
nature of materials. This method is
applicable for crystalline chemicals having
good compressible characteristics and flow
properties such as potassium salts (chlorate,
chloride, bromide), sodium chloride,
ammonium chloride, Methenamine, etc.

The processing steps involved are:
Raw material   Weighing  Screening 
Mixing  Compression.
2. Dry granulation:

Slugging may be used to form granules
if the tablet ingredients are sensitive to
moisture and/or unable to withstand elevated
temperature during drying. This method is
referred to as dry granulation. This technique
is used in the preparation of aspirin, aspirin
combination, acetophenetidin, thiamine
hydrochloride, ascorbic acid, magnesium
hydroxide.

Compression granulation involves the
compaction of the components of a tablet
formulation by means of a flat punch. These
compact masses, called slugs, are then
milled and screened to produce granules.
Specially designed machines called roller
compactors and are used for dry compaction
on a large scale.

The processing steps involved are:
Raw material  weighing  Screening

 Mixing  Slugging    Milling 
Screening  Mixing  Compression

3. Wet granulation:

The most widely used method of tablet
preparation is the wet granulation method.

The active ingredient, diluent and
disintegrants are mixed or blended well. For
large-scale production twin shell blenders,
double cone blenders, planetary mixers,
sigma blade mixers, ribbon mixers etc. are
commonly used. Moist materials from wet
milling steps are placed on large trays and
placed in drying chambers with a circulating
air current and thermostable heat controller.
Commonly used dryers are tray dryer,
fluidized bed dryer. After drying, the
granulation is reduced in particle size by
passing through smaller mesh screen. After
drying granulation, the lubricant or glidant is
added as fine powder to promote flow of
granules. These granules are then
compressed to get tablet.

The processing steps involved are:
Raw materials  Weighing 

Screening  Wet massing   Sieving/Milling
  Drying  Screening  Mixing 

Compression

Tablet Compaction /Compression
Process Technology:
Tablet Compression Machine

Tablets are made by compressing a
formulation containing a drug or drugs with
excipients on stamping machines called
presses. Tablet presses are designed with
following basic components:

1) Hopper for holding and feeding
granulation

2) Dies that define the size and shape of
the tablet.

3) Punches for compressing the
granulation within the dies.

4) Cam tracks for guiding the movement
of the punches.

5) A feeding mechanism for moving
granulation from hopper into the dies.

Tablet presses are classified either as
single punch or as multi-station rotary
presses.
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A tablet is a compressed solid unit dosage form containing medicaments with or without excipients. According to the Indian
Pharmacopoeia, pharmaceutical tablets are solid flat or biconvex dishes prepared by compressing a drug or a mixture of drugs, with
or without diluents. They vary in shape and differ greatly in size and weight, depending on the amount of medicinal substances and
the intended mode of administration. It is the most popular dosage form and 70% of the total medicines are dispensed in the form of
tablets.

Multi station
rotary press

Single Punch
Machine

In the case of a single punch machine
all of the compression is applied by the upper
punch, making the single punch machine a
"stamping press".

Special adaptations of tablet machines
allow for the compression of layered tablets
and coated tablets. Pre-compression station
is also available to help in compressing
difficult granulations.

Compression Machine Tooling

The size and shape of a tablet as well
as certain identification markings are
determined by the compression machine
tooling. Each tooling set consists of a die and
upper and lower punches.

Several types of steel are normally used
in the manufacturing of compression tooling.
This steel differs in toughness to withstand
the cyclic compacting forces (ductility), and
in wear resistance. The selection of the best
steel for a specific application must be based
on experience and an accumulated history
of the product being tabletted. One should
also consider the shape of the punch tip,
whether or not debossing is to be employed
on the tooling, the expected compression
forces involved, and whether the materials
to be processed are abrasive or corrosive.
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The size, shape and contour of a tablet
are almost unlimited within the given limits
of the specified die size. Tooling can be made
with certain other information to aid in
producing visible, unique tablet product.
Company names and symbol, trade names,
dosage strength, or National Drug Code
(NDC) numbers can be cut or engraved into
a punch face, or the punches  may be scored
to produce uniquely embossed or engraved
tablets. When the tip of the upper punch is
not round, it must not rotate, or it will strike
the edge of the die hole as it descends for
compression .To prevent this, a slot is cut
longitudinally into the barrel of the punch, and
a key is inserted. This key protrudes a short
distance so that it engages a similar slot cut
into the upper punch guides on the tablet
press. Lower punches do not need keys
because their tips remain within the die bore,
which control the axial movement of the
punch. Because keyed punches cannot
rotate, wear is distributed unevenly, and
punch life is shortened.

When a press is set up with keyed
punches, the upper punches are inserted first
to determine the placement of the dies. Once
the dies are properly aligned and seated,
they are locked in place, and the lower
punches are inserted. The more is the
curvature that is built into a tablet contour,
the more difficult it is to compress, especially
if the tablet tends to laminate or cap. The
engraving or embossing on a tablet must be
designed to be legible, must not add to
compression problems, and must fit on the
tablet surface.

Because of its hard steel structure tablet
tooling may appear to be indestructible.
During normal use, however, the punches
and die become worn, and the cyclic
application of stress can cause the steel to
fatigue and break. The punch tips are
especially delicate and susceptible to
damage if the tips make contact with each
other, the dies or the press turret upon
insertion or removal of the tools from the
tablet machine.

To avoid tooling damage, compressive
loads or pressure at the pressure rolls must
be translated into a circulation of pressure
at the punch tips. As tablet punch diameter
decreases, less force is required to produce
the same pressure at the punch face, since
the face represents a smaller fraction of a
unit area (square inch). The formula for area
of a circle is Πr2 where r is the radius of the
circle. Given a flat punch face, the area of a
¼ - inch diameter punch would thus be
3.14*(1/8)2 or 3.14*1/64 or approximately
1/20 square-inch .If a 1-ton load is being
applied by the pressure roll, this area is

translated as 2000 pounds on 1/20 square
inch, or 40,000 pounds on 1 square inch, a
gross overload.

Commonly used methods
and equipment used to
compress tablets
Single-punch Tablet Machines:

Tabletting machines are commonly
used in the pharmaceutical industry. They are
high-speed machines that create thousands
of tablets in a small period. The compounding
pharmacist uses a variation of these
machines. It is called a single-punch tablet
press and makes one tablet at a time. A
"punch" has two pieces of cast tubular metal.
The bottom metal piece has a small cavity in
one end of the tube; the top metal piece has
one end that is tapered into a small rod that
will just fit into the small cavity in the other
piece. The rod does not go all the way to the
bottom of the cavity, but leaves a small gap.
The punch is fitted into a press so that when
the handle is depressed and released, the
rod goes into and then comes out of the
bottom piece. To make a tablet, the powder
material is placed into the bottom piece, and
the handle is depressed and released. The
powders are compressed and occupy the
size of the gap designed in the punch.

Punches come in many sizes, which
allow the production of tablets of different
sizes and compression strengths. But each
punch is a matched set; it is not possible to
interchange the top and bottom pieces of
different punches.

Chewable tablets, effervescent tablets,
and compressed tablets can be made using
a tablet press. Chewable tablets are
generally made using mannitol because it
has a sweet, cooling taste and is easy to
manipulate. Other ingredients may include
binders (e.g., acacia), lubricants (e.g., stearic
acid), colors, and flavors. The powder
mixture is prepared; the desired quantity of
mixture is weighed, and then pressed with a
single-punch tablet machine. Effervescent
tablets generally contain ingredients such as
tartaric acid, citric acid, and sodium
bicarbonate. These powders would be
appropriately mixed and pressed into tablets
using the same procedure as chewable
tablets. They will not require a disintegrant
since they will effervesce when placed in
water. Compressed tablet mixtures generally
contain the active drug, a diluent (e.g.,
lactose), a disintegrant (e.g., starch), and a
lubricant (e.g., 1% magnesium stearate).

Rotary Tablet Press:
It is also called multi station tablet press.

The steps involved are:

Over fill  Corrected Fill  Compression 
Ejection

Multi station presses are termed rotary
because the head of the machine that holds
the upper punches, dies and lower punches
in place rotates. As the head rotates the tablet
granulation runs from the hopper through the
feed frame into the dies. Feed frame
promotes a uniform fi l l  of the die.
Compression takes place as the upper and
lower punches pass between a pair of rollers.
The up and down movement of the punches
are guided by fixed cam tracks. The portion
of the head that holds the upper and lower
punches are called upper and lower turrets
and the portion holding the dies is called the
die table.

At the start of a compression cycle,
granulation from the hopper empties into the
feed frame (A), which has several
interconnected compartments. These
compartments spread the granulation over
a large area to provide time for the dies (B).
Pull down cam (C) guides the lower punches
to bottom of their vertical travel, allowing the
die to the cam (E), which reduces the fill in
the dies to the desired amount. A wipe-off
blade (D) at the end of the feed frame
removes the excess granulation and backs
it into the front of the feed frame. Next, the
lower punch travels over the lower
compression roll (F) and upper punches rides
below the upper compression roll (G) The
upper punch enters a fixed distance into the
dies, while the lower punches are raised and
hence compacts the granulation within the
dies. To regulate the upward movement of
the lower punches, the height of the pressure
roll is changed. After compression, the upper
punches are withdrawn by upper punch
raising cam (H) and lower punch ride up by
the cam (I), which brings the tablet above
the surface of the dies. The tablets strike a
sweep off blade attached at the front of the
feed frame and slide down to the receiver.
At the same time, the lower punch re-enters
the pull down cam (C) and cycle is repeated.

Upper Roller
0

Lower Roller
0
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In general, all rotary presses are
engineered for fast and economical
production of all kind of tablets. Larger
machines can readily produce several million
tablets each in a working day.

Common Processing
Problems
1. Capping & Lamination:

Capping is the complete or partial loss
of top and bottom crowns of a tablet from
the main body; lamination is the separation
of a tablet into two or more distinct layers.
These problems generally occur immediately
after compression; however they may occur
after several hours or days.

Lamination is often blamed on over
compressing - too much compression force
flattens out the granules, and they no longer
lock together. Lamination can also occur
when groups of fine and light particles do not
lock together. These groups of fine and light
particles simply will not compress well.

Lamination could also occur due to
defects in the machinery, such as deep
concave punches, claw formation in the
punch, ring formation in the die wall.

These problems could be remedied by
precompression, by slowing the tabletting
rate, or by using flat punches. Adding a taper
into the die will also help eliminate lamination.

Punch head flat diameter is often
overlooked. As punches wear, the punch
head flat usually becomes smaller and
smaller and worn. Dies (dies with a wear ring)
will make the tablet split during ejection which
gives the tablet the appearance that capping
has occurred (replace the dies).

 This Phosphor Bronze is a special
grade PB2 with excellent lubricating
characteristics, longer life and more acoustic
absorbency, when compared with the
normally available PB2 Grade bronze.

Constant Amount Feeder has special
paddles to take up greater volume with better
powder traction ability.

3. Mottling:

It is an unequal distribution of colors on
a tablet with light and dark areas on tablet
surface.

This could be due to use of a drug
whose color differs from that of the tablet
excipients, or use of a drug whose
dehydration products are colored.

Colorants or dry colour additives could
be added to remedy the problem. Alternately,
the solvent system could also be changed if
necessary.

4. Hardness Variation:

Hardness depends on the weight of
materials and space between upper and
lower punch at the moment of compression.
If the volume of materials and distance
between the punches varies, hardness also
alters.

5.  Double Impression:

This involves only punches that have
monogram or engraving. If the monogram is
present in upper punch, slight rotation of
punch after precompression produces
double impression. If monogram present in
lower punch after compression is over
lowered punch moves slightly downward to
free the tablet and produces double
impression. This problem can be overcome
by using non-rotating cam track.

6. Weight Variation:

Variation of tablet weight also causes
variation of active medicament which
changes the bioavailability.

Cause:
(a) Granule size & size distribution:

Variations in the ratio of small to large
granules and difference in granule size
determines how the void spaces between
particles are filled. Since volume of die cavity
remains same, different proportions of large
and small particles may change the weight
of fill in each die.

(b) Poor Flow: The die fill process is
based on a continuous and uniform flow of
granules from the hopper through the feed
frame. When the granulation does not flow
uniformly some dies are incompletely filled.
Dies are also not filled properly when
machine speed is in excess of granulations
flow capability. With poor flow the addition of
a glidant such as talcum or colloidal silica
may be helpful.

Cams are made of Phosphor Bronze,
Teflon and OHNS.

 This Material of Construction of various
cams are carefully chosen to take into
consideration the forces acting on the punch
head.

2. Picking & Sticking:

Surface materials from a tablet that is
sticking to the punch and being removed from
the tablet surface is picking. Sticking refers
to tablet materials adhering to the die wall.
When sticking occurs, additional force is
required to overcome the friction between the
tablets and die wall during ejection.

Picking occurs when punch tips are of
engraving or embossing types e.g. small
enclosed areas in letter A.

The source of the problem may relate
to the product, the tooling, the upstream
processes, or the operation of the tablet
press. It might also be a combination of these
factors.

During the compression, air entrapment
occurs in the concave cup of the punch face.
The deeper the cup, the more likely it is to
trap air. This trapped air creates a soft area
on the very top of the tablet.

New punches are more likely to entrap
air than used punches simply because of
their tighter clearances. Tight clearances are
good, but they can cause air to escape more
slowly during compression. With the old
tooling, air escapes more quickly so particle-
to-particle bonding is more likely.

Sticking occurs when granules attach
themselves to the faces of tablet press
punches. Picking is a more specific term that
describes product sticking only within the
letters, logos, or designs on the punch faces.
Regardless whether it's sticking or picking,
the result is a defective tablet.

Sticking and picking can be prevented
by appropriate use of lubricants and binders.
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Depending on the geometry of the
hopper, poor flow gives rise to problems like
arching or bridging & rat-holing.

(d) Poor Mixing: Some times lubricants
and glidants are not thoroughly
distributed. The flow of particles is then
impaired and the granules do not move
efficiently into the dies.

Tablet Weight - Source of Weight Variation
- Product Variation
- Machine Capability
- Punches & Dies Condition
- Flow Of Powder On The Machine

Product Variation
Sources of product variation include

inconsistent powder density and particle size
distribution.

The density variation originates from the
granulation or formulation practise.

Density can often change on the tablet
press, because of over filling of the die and
re circulation of the product on the press

The particle size distribution can
change because of de mixing / un blending
during transfer or static electricity.

Particle size distribution can change if
the product is friable.

Machine Capability
The problems created by tablet press

that is poorly equipped can be:
- Absence of shallow fill cams to keep the

lower punch movement optimal to suit
the tablet weight

- Drive related vibrations if the drive to
the turret is achieved by primitive gear
drives instead of direct power lock
drives

- Synchronization/ unsynchronization
features of turret speed and force feeder
speeds based on the product nature.

- Feedback controls from & to the press
by auto weight controls.

- Precision measurement of compression
forces and communication of the same
to the control system.

Punches & Dies
There is quite a bit of information that

is available on punches & dies, but in a
discussion the weight variation is primarily
attributed to the working length of the lower
punches.

Working length is the key factor that
affects the weight of the tablet and the press
user should ensure that the set of punches
used are within the tolerance specified by
Euro/IPT norms.
Powder Flow Control

Many of the defects of powder flow and
feed rates stem from the formulation, not the
operation of the tablet press.

As the focus of the presentation is to
overcome the problems, the machine

selection to address the issue in hand is:
- to have a press equipped with flow

control valves to the feeders
- to have a constant amount feeder to the

hopper for very difficult flowing products
- to have sensors to call the powder when

needed to the hopper and with buzzers
and stop conditions from the control
system

Other Factors
- Head pressure - This is the amount of

powder in the over head feed system
or hopper. The more is the  product
present, greater is the head pressure
and vice versa. When the pressure
varies so does the weight of the tablet.

- Constant amount feeders to the
hoppers ensure that this problem is well
addressed.

- To maintain the head pressure
consistent, it is necessary to maintain
the powder level in the hopper.
Maintaining a narrow level will reduce
the potential for weight variation.

- Powder level sensors in the hopper
ensure the levels are automatically
controlled instead of operator constantly
monitoring the height.

- The presses which are equipped with
AWC (Auto weight controllers) support
in compressing good tablets even with
very less volume of powder at the end
of the batch.

- Feeder clearance: the clearance
between the feeder and the die table
should be according to the product's
particle size; smaller the particle size,
smaller should be the clearance
between the feeder base and the die
table and vice versa.

- Feeder speed: The feeder delivers the
product from the hopper to the die table
and the rotating paddles are intended
to match the flow of power as per the
rotational speed of the turret.

Fill Cams
The fill cam allows the die cavity to be

filled and push the excess powder up when
the lower punches passes the weight
adjustment cam, so that the scraper blade
can remove the excess when the dies pass.

Thinner tablets require shallow fill cams
and thicker tablets require deep cams. It is
typically necessary to fill the die by 10 % to
30% of the desired weight.

The machine should have wide range
of fill cams and even dedicated cam sizes
can be used, if dedicated products are run
on the press.

Scraper Blade
The scraper blade is a wear part, but

the wear should not happen because of the
dies or the die table.

The gap (0.5 to 0.7mm) setting should
be user friendly and should be set based on
the particle size and should have alarm signal
if set improperly to ensure the wear does not
happen between the die or the die table.

Scale-up
Some machines scale up better than

others. Changing the batch size or a
machine's capacity may or may not give your
product its intended attributes.

Scale-up guidelines are general, and
they don't always work. Identical or
comparable processing machinery should
be used to make the same product, but the
properties of the products at each plant
differ.

The 14th Annual Convention of the
All India Drugs Control Officers’
Confederation (AIDCOC), a federating
association of Indian Pharmaceutical
Congress, was held at Hotel The
Peterhoff , Shimla, Himachal Pradesh
(HP) on 24th-25th September 2010. The
event was hosted by the Himachal
Association of Drug Control Officers
(HIMADCO). The theme for this years
conference was “Care, Confidence and
Commitment Through Better
Regulation”.

The 14th AIDCOC convention was
inaugurated on 24th September, 2010 by
the chief guest, Prof. Prem Kumar
Dhumal, Hon’ble Chief Minister of H.P.
and presided by Ravi Kant, President of
AIDCOC. Navneet Marwah, Chairman of
the LOC of the 14th AIDCOC delivered
the welcome address. The inagural
address was made by Prof. Prem Kumar
Dhumal. Dr. Rajiv Bindal, Minister of
Health and Ayurveda, Government of
H.P. in his guest of honour address,
expressed concern over the wide price
gap between production and sale price
of drugs. Best drug inspector awards
were given away. Kapil Dhiman,
organising secretary of the LOC of 14th

AIDCOC Convention proposed the vote
of thanks.

14th AIDCOC Convention
Held at Shimla




