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Abstract: Metformin hydrochloride, used for treatment of type 2 diabetes, is a drug belonging to the biopharmaceutical
classification system III and has a high solubility in water. Therefore, hypoglycemia occurs in Asians who have lower
weight and body fat than Westerners because of the rapid initial release. Accordingly, a hydrophilic polymer was used
to reduce the risk of hypoglycemia due to the rapid increase in blood concentration of the drug, and a combination of
metformin hydrochloride and linagliptin fixed -dose triple -layer tablet was prepared through a wet granulation process.
The crystallinity and inclusion of drugs were evaluated through X-ray diffractometer (XRD), and chemical changes were
confirmed through Fourier transform infrared spectroscopy (FTIR). Finally, tablets prepared by inducing a sustained
release pattern and Trajenta duo tablets were analyzed by comparative dissolution test and confirmed to be available as
type 2 diabetes treatments suitable for Asians.
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Table 1. The Formulation of Active Pharmaceutical Ingredient (API) with Polymers, Excipients Using Wet Granulation (WG)

(Unit : mg)
Linagliptin granules Metformin HCI granules
Batch M-WGl M-WG2 M-WG3 M-WG4 M-WGS5 M-WG6
API Linagliptin 2.5
Metformin HCI 500 500 500 500 500 500
PEO 8000K 500 250
PEO 4000K 500 250
Polymer  pbg 900k 500 250
Cabopol 940 250 250 250
Excipient Lactose 70 70 70 70 70 70 70
Disintegrant MCC 30 30 30 30 30 30 30
Binder PVP K-30 10 50 50 50 50 50 50
Total 112.5 1150.0 1150.0 1150.0 1150.0 1150.0 1150.0

*L-WG: Wet granule with linagliptin, M-WG: Wet granules with metformin HCI.
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Figure 1. Scheme of metformin-linagliptin tablet.
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Table 2. The Formulation of Tablets (Unit : mg)
Batch Tabletl Tablet2 Tablet3 Tablet4 Tablet5 Tablet6
L-WG 112.5 112.5 112.5 112.5 112.5 112.5
M-WGl 1150.0
M-WG2 1150.0
Granules M-WG3 1150.0
M-WG4 1150.0
M-WGS5 1150.0
M-WG6 1150.0
Total 1262.5 1262.5 1262.5 1262.5 1262.5 1262.5
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Table 3. Flow Characters of API and Granules

Flow character
by Carr’s index

Flow character by
hausner ratio

Metformin HCI 1.3, Poor 28.7%, Poor
Linagliptin 1.6, Very very poor  40.5%, Very very poor
M-WG 1 1.1, Excellent 3.3%, Excellent
L-WG 1.1, Excellent 10.0%, Excellent
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Figure 2. FTIR spectra of (a) API, polymers, excipient; (b) glan-
ules.
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Figure 4. In vitro dissolution profile of metformin HCI and linagliptin of Trajenta duo 500/2.5® and tablets 1-6 at pH 6.8 and 1.2.
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