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Abstract: Recently, many patients are suffered from arthritis including osteoarthritis, rheumatoid arthritis due to incre-
ment in genetic disease and aging. Most patients with arthritis have a relatively low health-related quality of life (HRQL)
due to persistent pain. For the treatment of pain, non-steroidal anti-inflammatory drugs (NSAIDs) are widely used and
among them, naproxen sodium (NAP) is typically applied. NAP has merits in inhibiting cyclooxygenases 1 and 2 (COX-
1, COX-2), enzymes involved in the production of prostaglandin (PG) which cause fever, inflammation, and pain, and
has a relatively long half-life of 12 h. However, NAP is a biopharmaceutics classification system (BCS) class 2 drugs
with low solubility and high absorption by oral administration of 275~550 mg per time, twice a day. Herein, the low sol-
ubility of NAP was improved by wet granulation of the water-soluble polymer polyvinylpyrrolidone (PVP-K30), poly-
vinyl alcohol (PVA), starch, and NAP. The improved morphology and solubility of NAP was confirmed by scanning
electron microscope (SEM), differential scanning calorimetry (DSC), X-ray diffraction (XRD), Fourier-transform infrared
spectroscopy (FTIR), and high-performance liquid chromatography (HPLC). Overall results showed enhanced solubility
of NAP through the wet granule formation and showed promising treatment for arthritis as immediate release medicinal
effects.
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H(naproxen sodium, NAP)°] tE4 o]t} LZZA13} NAP
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Algf 2 TE. 2 Ao ndofEe JZEA YE
(naproxen sodium, NAP) (HWAIL, 3= Agsllon, &
A= NS g 8 TEARZ F2H]E S (polyvinyl
alcohol, PVA)(Sigma-Aldrich, 1]=}), Z2H]dy] iﬂ E(poly
vinyl-pyrrolidone, PVP-K30)(SHOWA, ), 7 i(starch)
(SHOWA, ¥¥)& AMg-3sISich dgst 79 Xﬂze °16H 3l
J(lactose monohydrate)(Junsei Chem Co. Ltd., d¥ )} 1
A AEZ 9 ~(microcrystalline cellulose, MCC)(JRS Pharma,
=A)E FPAZ AMESIS ™, crosporvidone (polyplasdone
XL-10) (ISP Tech, 1] 2)S Haia] 2 AMa-5191T 2ejolalat
U}__’-H]ﬁ(magnesium stearate, MgSt)(Nitika Chemical, J )
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Table 1. Formulation of Naproxen Sodium Wet Granulation
Tablets

(unit: mg)
Batch 1 2 3 4 5 6 7
NAP 275 275 275 275 275 275 275
PVP-K30 15 30 - - - - -
PVA - - 15 30 - - -
Starch - - - - 15 30 -
MCC 70
Lactose 70
Crosporvidine 50
MgSt 5
Total 485 500 485 500 485 500 470
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Figure 1. (a) FTIR spectra of NAP, PVP-K30, PVA, and starch; (b)
Batch 1, Batch 2, Batch 3, Batch 4, Batch 5, Batch 6, and Batch 7;
(c) chemical structures.
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Figure 2. (a) DSC thermograms of NAP, PVP-K30, PVA, and
starch; (b) Batch 1, Batch 2, Batch 3, Batch 4, Batch 5, Batch 6, and
Batch 7.
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