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PURPOSE

RESULTS

The goal of the following work was to understand the impact of different diluents,
lubricants, and superdisintegrants on tablet physical properties and dissolution
performance for formulations containing a high level of hot melt extruded amorphous
solid dispersion. An AFFINISOL™ HPMC HME/Griseofulvin extrudate was formulated with
MCC, SMCC, and lactose as diluents, magnesium stearate and sodium stearyl fumarate as
lubricants, and Ac-Di-Sol® and Kollidon CL® as superdisintegrants. Formulations that
provided sufficiently hard tablets were then tested via dissolution to determine their drug
release profiles.
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Superdisintegrant Center 2%
Ac-Di-Sol + Mg Stearate
Ac-Di-Sol + Na Stearyl Fumarate
Kollidon CL + MgStearate
Kollidon CL + Na StearylFumarate

Superdisintegrant High 5%
Ac-Di-Sol + Mg Stearate
Ac-Di-Sol + Na Stearyl Fumarate
Kollidon CL + MgStearate
Kollidon CL + Na StearylFumarate

Constants: 0.5% lubricant loading, 1:2 Lactose:(S)MCC, 67% extrudate

Tablet thickness (mm)

Superdisintegrant Low 0.5%
Ac-Di-Sol + Mg Stearate
Ac-Di-Sol + Na Stearyl Fumarate
Kollidon CL + MgStearate
Kollidon CL + Na StearylFumarate

All pairsTukeyKramer 0.05
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• Tablet hardness impacted
by type of lubricant
• Na stearyl fumarate
produces harder tablets
at the same press
conditions
• Superdisintegrant did not
impact hardness
• Tablet thickness relatively
constant – ingredients did
not impact compaction
• Ac-Di-Sol disintegrates
faster than Kollidon CL
• Complex interactions
between lubricant and
superdisintegrant

Ac-Di-Sol + Mg stearate

Kollidon CL + Mg stearate

Ac-Di-Sol + Na stearyl fumarate

Kollidon CL + Na stearyl fumarate

5.1
All pairs TukeyKramer 0.05

Formulation

5% Ac-Di-Sol + MgStearate

Disintegration

METHODS
Ac-Di-Sol

Extrudates were prepared on a Coperion 26 mm hot melt extruder. Powder blends of
AFFINISOL HPMC HME 15LV and Griseofulvin were fed into the extruder via two separate
KTron T20 gravimetric feeders. Resulting extrudates were pelletized, milled in a
Laboratory L1A Fitzmill, and sieved such that material passed through a 100 mesh
screen, but was retained on a 120 mesh screen.
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5% Kollidon CL + Mg Stearate

• Higher superdisintegrant loading = faster dissolution
• Lubricant type impacts dissolution with Ac-Di-Sol, not with Kollidon CL
• Tablet hardness was not the only factor
• Na stearyl fumarate had slower dissolution, but less variability

Na stearyl fumarate

Tableting
Tableting was performed by hand-feeding a Manesty Beta Press equipped with 0.5”
concave B-tooling. Each tablet was pressed with 9700-10,000 pounds of force and was
allowed to rest for 1 day prior to physical testing.

Dissolution
Dissolution testing was performed on N=6 tablets per formulation in pH 6.8 and pH 1.2
phosphate buffer using a USP type 2 paddle apparatus. Samples were taken using an
autosampler and filtered through 0.2 µm filter before being diluted 1:1 with organic
media for HPLC characterization. HPLC was carried out on an Agilent 1100 series system
using a mobile phase of 65/35% acetonitrile/water.

Physical blends are 2%superdisintegrant

10 minutes of disintegration played at 3x speed

CONCLUSIONS
Tablets with a high percentage of hot melt extrudate were successfully pressed and the formulation was optimized to control tablet physical properties,
especially tablet strength. Silicified microcrystalline cellulose and Na stearyl fumarate increased the tablet strength, while Mg stearate led to softer
tablets. The type of superdisintegrant used did not impact physical properties, but did influence the dissolution behavior. Ac-Di-Sol worked better as a
superdisintegrant with this formulation, especially when paired with Mg stearate. Kollidon CL overall had slower dissolution, but the performance was
not influenced by lubricant type. Na stearyl fumarate slowed down the dissolution, but delivered more consistent results shown in the reduced
variability in the measurements.

