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Preparation and Dissolution Characteristics of A Gastro-Retentive Tablet System
Containing Gabapentin
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ABSTRACT - The objective of this investigation was to develop a gastro-retentive(GR) dosage form of gabapentin and
was to evaluate of its dissolution characteristics. GR tablet consists of expandable core tablet matrix and semi-permeable
membrane coating. Poloxamer 407 and sodium bicarbonate were used to prepare the core matrix. Polyvinly acetate dis-
persion (Kollicoat SR30D®) and polyvinyl alcohol-polyethylene glycol copolymer (Kollicoat IR®) were employed to form
the semi-permeable membrane. The GR tablets significantly expanded up to fivefold in simulated gastrointestinal fluids with
no apparent damage of the coating membrane over 12 hours. Also, the swelling rate was controllable with the amount of
sodium bicarbonate. The drug release was observed to be substantially sustained based on coating level. The release rate
of gabapentin from the GR tablet was gradually slowed down as the coasting amount was increased. The gabapentin GR
tablet with 8% coating level showed a pseudo-zero order release kinetics over 12 hours. These results suggest that this
swellable GR tablet system having semi-permeable membrane coating can be applicable for hydrophilic drug substances like
gabapentin.

Key words — Gabapentin, Gastro-retentive tablet, Semi-permeable membrane
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Scheme I-Manufacturing process of gabapentin gastro-retentive
tablets

Table 1-Formulation (F) Composition of Gabapentin Gastro-
Retentive Tablet Systems

. Weight (mg per tablet)
Ingredients

F1 F2 F3
Gabapentin 300 300 300
Poloxamer 407 120 120 120
Microcrystalline 60 60 60
Cellulose
Hydroxypropyl 15 15 15
Cellulose
Croscamellose Sodium 63.2 58.2 53.2
Sodium Bicabonate 35 40 45
Silicon Dioxide 4.8 4.8 4.8
Magnesium Stearate 2 2 2
Total 600 600 600
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Table II-Composition of Coating Solutions and Coating
Process Condition Employed for the Preparation of
Gabapentin Gastro-Retentive Tablets

Composition
. Weight (mg per tablet)
Ingredients
3:1° 5:12

Kollicoat SR 30D®® 18 20
Kollicoat IR White®®
Talc
TiO,
PEG6000

Total 30 30

*Combination ratio of Kollicoat SR 30D® to Kollicoat IR White®
®Polyvinyl acetate dispersion 30% for sustained-release pharmaceutical
formulation

“Polyvinyl alcohol-polyethylene glycol graft copolymer for immediate-
release pharmaceutical formulation

Process Parameters

Nozzle Size 1.0 mm
Inlet Air Volume 35 kgf/cm?
Inlet Temperature 65°C
Outlet Temperature 45°C
Atomizing Air Pressure 1.5 bar
Flow Rate 4.8 mL/min
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Table III-Product Characteristics of Gabapentin Gastro-
Retentive Tablets Prepared with Different Formulations

Parameters F1 F2 F3
Hardness (kp) 9.44+0.3 9.9+0.6 9.8+0.1
Thickness (mm) 2.2340.02 2.21+0.03 2.23+0.07
Friability (%)* 0.01 0.02 0.02
Dissolution (%)° 98.7+0.3 97.6+0.6 96.4+0.8
Loss on Drying (%) 1.72+0.07 2.34+0.072 1.67+0.06
Content (%) 102.4+0.5 99.0+0.7 100.4+0.7

PR, initial weight—final weight
Friabilty (%)= ¢ it weight e

"Mean Dissolution at 12 hr (Content%:+S.D, n=3)
Loss on Drying at 105°C 30 min (water content%+S.D, n=3)

00

Table IV-Formulation Composition of Gabapentin Gastro-
Retentive (GR) Tablets Applying for a Patent from Depomed
Inc. (US Patent: Application Number US2004-903879)

Weight (mg per tablet)
Ingredients
GR6 GRS
Gabapentin 300 300
Methocel K15M 0 147
Methocel K4M 111 0
PolyOx WSR303 147 147
Avicel PH101 87 50
Methocel E5 18 18
Manesium Stearate 7 7
Total 670 670
of Mgk Euj3 542 H7Isk A4S Table 19l 2|33
o A Aw, A, rRERTE AR g UEllle A
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Figure 1-Effect of coating level on the release of gabapentin from
semi-permeable membrane coated tablets in purified water (n=3).
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Figure 2—Dissolution profiles of gabapentin in purified water from
the gastro-retentive tablets prepared with different formulations
(n=3).
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