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Immediate Drug Release Enhancement of Nateglinide Using Fumaric
Acid
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Abstract The purpose of this study was to improve release rate and bioavailability of nateglinide formulation.
Polymorphism selection and particle size control were performed to enhance formulation dissolution rate, and a pH
modifier was included in the formulation to overcome pH-dependent solubility of nateglinide. The enhanced
dissolution rate was characterized by using a dissolution test. The results showed that H-type raw material had a
higher dissolution rate than that of B-type raw material. There was 6.2% difference in dissolution between the two
materials at 60 min. With regard to particle size, raw material with a 1.13 um particle size showed a 20% faster
release rate than that of raw material with a 2.28 pm particle size. Furthermore, fumaric acid was included in
formulation as a pH modifier. That addition produced a greater than 50% improvement in dissolution rate. In
conclusion, dissolution rate of nateglinide can be enhanced by optimizing its polymorphism and particle size;
moreover, a synergistic effect on the enhancement of dissolution rate is obtained by including fumaric acid, a pH
modifier, in the formulation.

Keywords : Nateglinide, Immediate release formulation, Fumaric acid, Organic acid
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Table 1. Compositions of nateglinide tablets

F1 F2 F3

F4 F5 Fé

In-Granule

Crystalline H-type B-type H-type H-type H-type H-type

Particle size 25 gm 12 gm 2.28 gm 1.13 gm 1.13 gm 1.13 gm

Nateglinide 120
Lactose mono. 300
*HPC-L 5
**SSG 20
NaCl - - - 20
Fumaric acid - - - - 20
Post mixing
Mg. stearate 5
To(t::]]g;vt. 450 450 450 450 470 470

*HPC-L : Hydroxypropyl Cellulose, Low-substituted

**SSG : Sodium starch glycolate

1. Crystalline form +

a. B-type
i b H-type

API

Lactose
mono.

| SSG |

2. Particle size
a. 25 um H
b. 12 um
c. 228 ym
d. 113 pm

Binder (HPC-L)

Tableting

\ 4

Nateglinide tablets

Fig. 2. Scheme of experiment
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pH modifier

a. none
b. NaCl
c. Fumaric acid

Mg. Stearate
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Fig. 3. The effect of polymorphism of nateglinide on

release behavior in pH1.2 media Key; @: F1
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Fig.

Table 2. pH relationship of dissolution rate (%) at 60

min of Nateglinide immediate release
formulations.
Fl1 F2 F3 F4 F5 F6
pH 1.2 66.4 60.3 71.2 91.1 73.4 97.8
pH 6.8 422 20.1 95.6
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