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INTRODUCTION
Developing formulations for low load drugs where small amount of the
active pharmaceutical ingredient (API) is blended with a large amount of
excipients is challenging. In this type of formulations, the drug substance
is usually micronized to achieve acceptable blending homogeneity and
content uniformity. Micronized drug with a small particle size could be
static, cohesive, adhesive, and fluffy with low density.
Another challenge for this particular formulation is the degradation of
the used active substance in the presence of moisture. Therefore,
besides achieving good content uniformity, approaches for optimization
of formulation using different methods of stabilization were taken into
consideration along with the selection of the most suitable
manufacturing process.
Direct compression and wet granulation were the manufacturing
processes applied in this study. Each of these processes has many
advantages, but challenges and limitations as well.
The purpose of the study was optimization of a formulation and
manufacturing process by which the low dose API will be uniformly
mixed in a tablet as a final drug product while attaining stabilization of
the active substance.

Characterization of the physical properties of the tablets of both
formulation showed that all obtained results for tablet mass, diameter,
thickness, hardness, friability and disintegration are within the respective
predetermined acceptance criteria. The results from the average assay and
content uniformity indicate that the homogeneity was achieved with both
formulations and manufacturing processes applied (Table 3). Fast release of
the active substance and similar dissolution profiles with the reference
product in 0.1M HCl as the medium of choice was seen in both cases
(Figure 1). The initial values for total impurities are also within the
acceptance criteria.
Table 3. Properties of the tablets
Parameter
Average mass
Diameter
Thickness
Hardness
Friability
Disintegration
Assay
Content uniformity

MATERIALS AND METHODS

Dissolution

Formulations

Total impurities

Acceptance
criteria
103mg
6.0 ± 0.3 mm
3.0 – 3.5 mm
5 – 10 kP
less than 1.0%
Not more than
15min
95.0 – 105.0 %
AV ≤ 15.0%
Not less than 80 %
(Q) for a period of
30 minutes
max. 1.0%
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9.17
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The formulations of choice are presented in Table 1.
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Experimental laboratory trials prepared with direct compression were
mixed in Diosna P 1/6 high-shear mixer granulator. The laboratory
trials prepared with high-shear wet granulation and fluidized-bed
drying process were mixed in Diosna P 1/6 high-shear mixer
granulator during the binder addition and wet-massing phases. Fluid
bed drying was carried in Huttlin MycroLab drier. The final blend was
mixed in a low shear mixer Erweka AR403. The final blends were
compressed on a Korsch XL100 laboratory scale rotary tablet press
machine equipped with standard concave punches.

Testing methods
Flow properties of the final blends were evaluated according to Ph. Eur.
10.7 (2.9.36). The tablets were characterized for: mass; hardness,
diameter and thickness, friability (Ph. Eur. 10.7 (2.9.7)); and
disintegration (Ph. Eur. 10.7 (2.9.1)). Tests for dissolution, content
uniformity and related and degradation products were performed using
in-house HPLC methods.

RESULTS AND DISCUSSION
The optimization of formulation and manufacturing process were
directed by the dose of 1.21% of the active substance, its properties
and taking into consideration the susceptibility to degradation under
moisture.
The properties of the final blends for both formulations (A and B) are
presented in Table 2. Both formulations have similar flow properties
assessed as good and suitable for further processing.
Table 2. Properties of the final blends
Parameter
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Formulation A

Formulation B

Bulk density g/ml

0.436

0.520

Tapped density g/ml

0.495

0.675

Carr index %
Hausner ratio
Angle of repose °

12.00
1.14
36.40
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Figure 1. Dissolution profiles

The purpose in optimization of the formulation and the process of direct
compression was to improve formulation and process that would minimize
adherence of API onto metal surfaces, to minimize the segregation
potential by selection of excipients with appropriate particle size
distribution, as well as to optimize the mixing regime. Low moisture
excipients used in direct compression formulations showed significant
improvement in terms of stabilization of the active substance. Surprisingly,
despite the sensitivity to moisture of the active substance, better results
regarding wet granulation process were achieved in the formulations
where only water was used as a granulation liquid rather than ethanol or
their combination. HPMC present in the formulation manufactured by wet
granulation showed promising results in terms of protection against
moisture by reducing the contact of the API with the rest of the excipients.
The short duration of the process enables minimum exposure time of the
active substance to water.

CONCLUSION
Different approaches can be used in formulation and process development
and many challenges regarding low dose drugs can be overcome by
selection of the right combination of excipients in the formulation as well as
the manufacturing process.
The formulations of choice that showed satisfactory homogeneity and
preferred physico-chemical properties would be further evaluated on
screening stability studies.
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