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MEDELPHARM is a specialist in
the development, design, and
manufacture of research and
development (R&D) tabletpresses
for powder compression.

MEDELPHARM focuses on
continuous development of
innovative research presses
(hardware and software),
compaction simulation of
industrial production cycles,
powder characterisation and
formulation services,
compression, and material
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food, and cosmetics markets.
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ubricants are often required to
Lminimize friction between a tablet
surface and the die walls during the
ejection phase of the compression
cycle. In turn the reduced friction min-
imizes the wear of punches and dies
and avoid that tablets are stressed
and damaged when ejected from the
die cavity. Besides decreasing the fric-
tion that has often been described as
the true role of a lubricant, lubricants
can also serve as anti-adherent and
glidant. To specifically solve sticking

and flowability issues, other excipi-

Why do you need to lubricate a powder blend prior to tableting?

ents should be used, such as talc and
colloidal silicon dioxide, respectively.
Lubricants are a key excipient catego-
ry in solid formulations but they can
also lead to loss of tablet breaking
force as well as slow down of disso-
lution. In order to maintain ejections
forces as low as possible while mini-
mizing the negative impact on tablet
hardness and dissolution, the selec-
tion of the optimal lubricant type, lev-
el and blending process parameters
will be critical during formulation de-

velopment.






here are two types of lubricants,
Tthe hydrophobic and the hydro-
philic lubricants. Hydrophilic lubri-
cants include materials like Polyeth-
ylene Glycol (PEG) 4000 -6000 or
Sodium Lauryl Sulfate (SLS). PEG has
been used in effervescent formula-
tions however higher concentrations
than those required with hydrophobic
lubricants. Hydrophobic lubricants
are generally better lubricants and are
usually effective at relatively low con-
centrations. Hydrophobic lubricants
include Magnesium Stearate, Stearic

Acid, Sodium Stearyl Fumarate as well

What are the different types of lubricants?

as Glyceryl di-Behenate. Despite the
large variety of lubricants, Magnesi-
um Stearate is still the most widely
used lubricant in the pharmaceutical
industry due to its high performance
at low concentration as well as its rel-
atively low cost.

The choice of the right lubricant type
will depend on several factors. One of
great importance is the potential in-
teraction with the active pharmaceu-
tical ingredient (APD. For instance, the
presence of MgO impurities in Mag-
nesium Stearate can trigger chemi-



cal reactions due to the creation of
alkaline conditions. Another key se-
lection criterion is the potential influ-
ence of lubrication on disintegration
time and the dissolution rate of the
API. Indeed, during the blending step
prior to tableting, lubricants can coat

the API, interfere with its wettability
and therefore lead to a decrease of
dissolution rate. Magnesium stearate
being highly hydrophobic could sig-

nificantly impact dissolution especial-

ly when used at high concentrations

and blended extensively with the API.

Some lubricants, like SSF, are less hy-

drophobic than Magnesium Stearate
and minimize the negative impact on
wettability. However, their key func-
tionality, that is their ability to reduce
ejection forces, needs to be evaluated

for every formulation.

» [ here are the hydrophobic and the

hydropnhilic lubricants. «

The selection of the most appropriate
lubricant grade as well as the evalua-

tion of batch-to-batch variability are

also critical parameters to consider.
Indeed, changes in particle size distri-
bution and specific surface area can
lead to different performances of the
lubricant.



Y Tl”e choice
- Of rmencwt
lubricant type
vwldeoeﬂdcw1
several factors.
One of great
Importance IS
the potential
iNteractior
ith the active

‘maceutical
ient (APD. «




here are two methods: lubrication
Tof the powder blend also known
as internal lubrication or external
spray lubrication. The internal lubri-
cation method implies that the lubri-
cant is mixed with other raw materials
prior to compression. Blending with
lubricants often requires an additional
and final blending step that increases
the complexity and the cost in manu-
facturing. This final blending step has
to be relatively short and performed
under low shear to avoid overblend-
ing and over lubrication.

Are there different ways to lubricate the tablet?

External spray lubrication has already
been used for a long time on rotary
tablet presses. In this method the lu-
bricant is sprayed onto the punches
and the die. Companies like K-Tron
Coperion have developed, in coop-
eration with tablet press manufac-
turers, feeders to precisely dose low
amounts of lubricant for their external
lubrication system. Pharma Spray de-
veloped by Pharma Technology Inc.
(PTI) also offers a technology where
the lubricant (Magnesium Stearate) is
applied on the punches and dies and
the excess of lubricant is removed by



vacuum. In addition to the elimination

of the final blending step, the exter-

nal lubrication method also ensures

that lower amounts of lubricant, com-

pared to those commonly used when

blended within the formulation, are

homogeneously distributed between
the tablet surface and the die walls.
However, those external lubrication
systems are often sized for produc-
tion rotary tablet presses and their
cost is not negligible
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t the R&D level, the internal lubri-

cation method is widely used. On

A

single stroke presses or on more ad-
vanced presses such as compaction
simulators, scientists have been using
manual lubrication mainly to charac-
terize material properties and to avoid
the negative influence of lubricants,
such as reduced crushing strength or
dissolution issues. However, more and
more formulators are now looking at
external lubrication as an alternative
to internal lubrication to solve those
common problems caused by lubri-
cants.

Are those methods applicable at the formulation development stage?

Manual lubrication can be performed
in different manners. The first consists
in adding a small amount of lubricant
onto the punches and the dies with

a small brush and vacuuming the ex-
cess prior compression. The second
option is based on the application of
an organic suspension of lubricant
with a cotton swab. Another technol-
ogy has been recently introduced

for manual lubrication, an aerosol of
magnesium stearate. Medelpharm In-
gredient for Smooth Tableting (MIST)
has been developed and launched re-
cently to allow scientists, desiring to
control the lubrication step in the ear-



ly phase of formulation development,

to easily lubricate the punches and
the die of their compaction simulator
by spraying a constant amount of lu-
bricant.

In the next phases of formulation de-
velopment and to improve efficiency
and turnover, some compaction sim-
ulators can also be fitted with an ex-
ternal spray lubrication, such as the
system developed by Medelpharm

for the tableting instrument, the
STYL'One Evolution. A micro-dosing
unit combined with a pulsed air blow
cabinet is connected to the press. This
enables the lubricant to be sprayed
via a small nozzle onto both the up-
per and lower punches and onto the
die walls before filling. Atomizing air
pressure, spraying time and lubricant
quantity can be adjusted and con-
trolled by the ANALIS software of the
STYLOne.

» MIST", a Medelpharm product,
allows scientists an easy lubrication

of punches and die by spraying a
constant amount of [ubricant. «







The main quality attribute (QA)
is the maximum or peak ejec-

tion force. This parameter is typical-
ly measured on instrumented tablet
presses. The higher the ejection force,
the higher the stress applied with-
in the tablet. This stress may in turn
damage the low density and weaker
regions in the tablet and cause lam-
ination and capping. Therefore ejec-
tion force has to be kept as low as
possible and needs to be monitored
to prevent potential problems that
could occur in production.

What quality attributes are associated with lubrication?

Sticking and picking may also be the
consequence of improper and insuffi-
cient lubrication. However, the assess-
ment of these phenomena require
longer production runs in order to ob-
serve a potential build-up of material
on the punches over time. At the for-
mulation development stage, the use
of instrumented tablet presses allows
to measure not only the peak of the
force but also the entire force versus
time signal. In case of “die sticking”,
the ejection force signal would oscil-
late and the shape of this signal would
become rougher than with a clean die.



Another QA that can be used to as-
sess the efficiency of lubrication is to
calculate the transmission ratio, which
is defined as the ratio between the
maximum upper punch force and the
maximum lower punch force. When
the compression is not symmetrical,
that is when one punch compress-

es the powder while the other stays
still, and when the blend is properly
lubricated, this transmission ratio is
commonly above 90%. Improper lu-
brication would result in increased
friction between the powder and the
die walls, in energy loss and in trans-
mission ratios below 90%.

» The main quality attribute (QA) is
the maximum or peak ejection force.
Another QA that can be used to

assess the efficiency of [ubrication is
fo calculate the transmission ratio «




formulation development stage?

TYL'One Evolution can measure
Sall the quality attributes men-
tioned previously, while investigating
the same process parameters ason a
rotary tablet press. Formulation sci-
entists will therefore be able to thor-
oughly characterize lubricant variabil-
ity as well as the influence of specific
surface area and other parameters,
such as particle size distribution and
water content, which may be critical
in the selection of the optimum lubri-

cant.

What are the benefits of using an instrumented tablet press at the

It is also an ideal tool to economical-
ly test different compression tooling
with different geometries, surface
treatments or coatings that can con-
tribute in the reduction of frictional
forces and sticking. As already men-
tioned sticking may require long
tableting runs to assess the build-up
of material onto punch tips and die
walls over time. However this could
be investigated easily on compac-
tion simulators by producing tablets
for a long time using compression
speeds mimicking the speed of large



scale rotary tablet press, all this with
the advantage of using relatively low
amounts of powder blend, including
the precious and rare API, in the early

development phase.
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Last but not least, STYL'One Evolution
can be fitted with an external spray
lubrication system. At early stage of
development, scientists can evaluate
external spray lubrication as an alter-
native method to internal lubrication.
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