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For effective tablet lubrication
In the pharmaceutical industry

owadays in the tablets

manufacturing process two
Mone main methods are used for
lubrication.
Pharma Technology presents its
tests and experience in the field
with the new iSpray external
tablet lubrication system.

A major problem in the high-
speed pressing of tablet formula-
tions of pharmaceutical API's (Ac-
tive Pharmaceutical Ingredient) is
that the tablet sometimes tends
to stick to the surfaces during
the compression process. Tablet
sticking to punches or dies may
cause welight variations in tablets
and lead to costly manufacturing
issues, such as, interruptions In
production continuity and wear of
parts.
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Internal or External
Lubrication System

The addition of lubricant has been found
to be an effective means to solve sticking
problems, mainly with two different ap-
proaches that are now growing in populari-
ty: inclusion of the lubricant in the blend (in-
ternal lubrication) and dusting of the crucial
parts in the tablet press that are in contact
with the product (external lubrication sys-
tem). The two methods differ significantly
both in the procedures and in the results,
and the type of lubricant plays a role as
well. One of the most common lubricants
is Magnesium Stearate as it is a Food and
Drug Administration (FDA)-approved inac-
tive ingredient. However, due to its man-
ufacturing process, Magnesium Stearate
contains various impurities that often cause
incompatibilities with APIs. Other possible
lubricants are Stearic Acid, SSF (Sodium
Stearyl Fumarate) and carnauba wax, which
represent valid alternative options when the
use of Magnesium Stearate is not feasible.
There are many factors to consider for se-
lecting an appropriate lubricant to prepare
solid dosage formulations, including: low
shear strength, able to create a durable lay-
er covering the surface/particles, non-toxic,
chemically compatible with APIs, and other
components in the formulation, low batch
to batch variability, with minimum adverse
effects on the performance of the finished
dosage forms.
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Noteworthy information
with internal lubrication

Reactivity with some APIs. Regarding
the effect of Magnesium Stearate on
the chemical instability of an API, there
are several factors to consider, including
the potential interactions with impurities
(MgO), hydrolytic degradation at basic
pH, oxidation, metal ion-mediated deg-
radation and reaction with amines

Hydrophobicity and effects of disinte-
gration and dissolution: the product los-
es hardness and does not dissolve so
easily, since Magnesium Stearate repels
water

Effects on tablet tensile strength and
solid fraction

The mixed formulation may not be uni-
form and may cause variations in tablet
composition

Effects on the flowability of the blend
Batches may differ
Forms film in effervescent

The hydration state of Magnesium Stea-
rate can change with humidity and tem-
perature, and its lubrication efficiency
varies with its composition. To detect the
composition change, infrared and oth-
er thermal methods are used to mon-
itor the variability of the hydration state
during operation.



External lubrication procedure

According to scientific literature, the exter-
nal tablet lubrication generally offers sever-
al advantages in both the final product and
in the tablet press:

+ Enhanced tablet properties: external lubri-
cation increases tablet crushing strength
by 40%, without prolonging tablet disinte-
gration time

+ It has been reported that the tablets pro-
duced through external lubrication have
higher hardness and better dissolution
properties than those produced using in-
ternal lubrication due to the small amount
of lubricant

+ Good tablet solubility
<+ No variation in batches

+ The adhesion force of the film coating
layer is not compromised by the external
lubrication system

+ Lower amount of lubricant used in com-
parison with the internal lubrication system

+ No need for a blending process reducing
efforts in product handling

<+ For existing hygroscopic or effervescent
formulations, external lubricant helps re-
duce die wall friction at the gjection stage
and lower punch-face friction at the take-
off stage, and helps prevent logo picking
or stickiness issues

+ Lubrication provides the added benefit
of reducing wear on tooling and ejection
cams

+ The minimal quantity of lubricant sprayed
externally onto the tablets can be accu-
rately measured and validated, allow-
ing manufacturers to remain below the
threshold for listing this lubricant as an
ingredient under FDA and EU Pharmaco-
poeia requirements

+
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Over 30 year-experience in the
Pharmaceutical Solid industry

Pharma Technology has recently intro-
duced the iSpray external tablet lubrica-
tion that sprays dry lubricant continuously
onto tablet press punch tips and die walls.
The system delivers a consistent, verifiable
amount of dry lubricant to enhance tab-
let press performance. Excess lubricant
is eliminated by vacuum suction on the
side of the spray nozzle and collected in
a removable bin. This system allows con-
sistent amounts of lubricant to be applied
on tablets throughout a batch and from
one batch to another. It also allows the
amount applied to be accurately validated.

Key benefits:

+ Improved production speed

+ Excess of lubricant is removed by vac-
uum and does not contaminate the in-
side of the tablet press, allowing longer
cleaning intervals

+ Stable lubricant quantity for each tab-
let in the batch

+

+



Tests results

Tests with iSpray using Magnesium Stea-
rate demonstrate different aspects of the
process, highlighting several advantages
in terms of performance of the unit and
optimization of the resources.

One of the main objectives of these tests
was to evaluate the quantity of Magne-
sium Stearate on the tablets during a 4h
run. The AAS - Atomic Absorption Spec-
trometry has been used to determine the
exact amount of lubricant on the tablets.
Samples have been taken every half an
hour and the chart shows the stability of
the dosing during one batch of produc-
tion with an average lubricant dosage of
0,022% w/w (See Graph 1).

force.

As shown in the table below, with the de-
crease of the feed screw rate the prod-
uct becomes more and more sticky and
therefore the ejection force increases (See
Table 1 and Graph 2).

-
g Furthermore, during the tests the tablet
press was equipped with an ejection force
_ sensor in order to evaluate the influence
of the iSpray lubrication on the egjection
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% OF MG ST COMPARED TO THE NOMINAL AVERAGE WEIGHT
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Graph 1

Tests confirmed that the amount of lu-
bricant vacuumed back into the iSpray
IS higher than Q0% (even better with low
spray rates), and that the exact amount
depends on the chosen spray rate. It is
clear that the more we spray, the less we
can vacuum.

In real production conditions, the results
may slightly vary due to different pertur-
bations, speed of the turret, punches go-
ing through the flow, etc.

After the analysis of these results, iSpray
established a new path in the tablet man-
ufacturing process, solving the greatest
challenges in terms of quality and pro-
ductivity. A step ahead among all the oth-
er existing external lubrication systems.

Finally, the integrated vacuum unit proved
its strength by maintaining the tablet press
very clean after the batch. The purpose, in
fact, was to quantify the percentage of the
lubricant vacuumed back into the iSpray
and the percentage left out, which would
be the amount of lubricant remaining in
the press during the production process.
The tests were made with 3 different spray
rates: 2, 4 and 6.5 g/min and, for each
spray rate, a calibration took place before
the test, in order to find the correct motor
speed for the wanted spray rate.

(See Table 2)

+
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— of
Mg St
0,0272%

0,0262%

0,0254%

Ejection force | Feed screw Time

(N) rate (%) (min)

600 8% 5 min

700 7% 10 min

800 6% 15 min

1100 5% 20 min
Table 1

Tablet press ejection force VS Spraying rate
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Spray rate (g/min) 2 4 6.5

Total amount of 120 g 2409 360 g

Mg/h

Un-vacuumed Mg 2.5% 4.2% 51%
Table 2
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Key takeaways

+ Adding lubricant during the compres-
sion process is an effective way of solving
sticking issues.

+ External lubrication is generally preferred
over internal lubrication for process and
product quality purposes.

+ Consistent spraying of the lubricant, such
as the iSpray, has proven to significantly
improve tablet press performance.

+ Evidence has also shown that the addi-
tional vacuum unit further optimizes the
tableting process.

About Pharma Technology

Pharma Technology is a global leader in
OSD peripheral equipment. We offer solu-
tions to improve process and quality in
tablet and capsule manufacturing through
dedusting, polishing, IPC testing, sorting,
external lubrication and quality inspection.
Our mission is to help manufacturers prog-
ress by developing advanced and innova-
tive technologies.

More information:

Pharma Technology
Rue Graham Bell 8
1402 Thines

Belgium

Phone +3267701300

www.pharmatec.be
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