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Abstract: Rebamipide is a drug mainly used for gastric protection. However, due to low solubility and bioavailability,
it is classified as Biopharmaceutical Classification System IV. In this study, to improve the solubility and bioavailability
of rebamipide, a solid dispersion was prepared by encapsulating the drug in HPMC, a hydrophilic polymer, using a spray
drying method. In addition, the pH-dependent solubility of rebamipide was improved by adjusting the pH of the solid
dispersion and adding various surfactants. Chemical changes in the drug were confirmed through Fourier transform infra-
red spectroscopy, morphological changes were confirmed through scanning electron microscopy and crystallinity and sat-
uration of the drug were confirmed through differential scanning calorimetry and X-ray diffractometer. Lastly, the release
behavior of the drug was confirmed through solubility evaluation of the solid dispersion and dissolution test of the for-
mulation, confirming the possibility of developing a formulation with improved solubility.
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Table 1. Formulation of Rebamipide Solid Dispersions (unit: mg)
Batch RBM Rl R2 R3 R4 RS R6 R7 RS R9 R10
API Rebamipide 100
Polymer vehicle HPMC 300 500 300 500 500 500 500 500 300 300
pH adjustment Sodium hydroxide 0.057 0.057 0.057 0.057 0.057 0.057 0.057 0.057
SLS 100
Surfactant Span 80 100
Kolliphor EL 100 50
Kolliphor P 407 100 50
Total 100 400 600 400 500 700 700 700 700 450 450
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Figure 1. The FTIR spectra of (a) rebamipide, hydroxypropyl meth-
ylcellulose; (b) solide dispersions.
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Figure 2. SEM micrographs of Rebamipide, Hydroxypropyl meth-
ylcellulose and solid dispersions.

DHELAC] HENEN 24, Hubr|u] =9 VA (R1-
10)2] SEM ©]u]A]:= Figure 20 YeR AL oo ==
AR Y AAFEHE e AL, AR ] A -
4] HPMCell &4ke o] of7F 122 23t 739 A=Y
Bl & Arslo] o]Folxth &3 RI7F R20l HIs| R3-109]
IARAAEL s YEF 9 AHEAA ] HriEe] 2
3] YAE AAaghe EAE F

DX LA st ol HMEA 2. Yupr|g =,
HPMC, 7} A 24 (R1-10)2] DSCF XRDE #4182
7= Figure 391 YERHAT}. Figure 3(ay= DSC #4] A=

Zav, A|489 A3, 20243

S L I DRI

(a) — REM
Y— — HPMC
— R
N — RZ
2 — R3
: =
- =
3 — ke
X — ]
— R7
T e R8
— R9
T T T T T T — R10
50 100 150 200 250 300 350
Temperature (°C)
(b) — RBM
— HPMC
n\_u.I_ULHLJ}LuN____ — F
R S e - R2
3 e — R3
L5 s — R4
2 . — R5
g I — R6
% SR — R7
S ——— R8
P e e e A e — R9
T T T T — R10

10 20 30 40 50
Diffraction angle 26 (°)

Figure 3. (a) DSC thermogram; (b) XRD patterns of raw materials
and solid dispersions.
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Table 2. Solubility Results of RBM and Solid Dispersions in
Water at Room Temperature (n =6, mean = SD)

Batch Average solubility of RBM (ug/mL)

RBM 12.20 £ 0.72
R1 33.55 + 0.47
R2 39.70 + 0.74
R3 126.37 + 3.58
R4 217.19 + 9.67
R5 234.83 + 14.15
R6 250.44 + 17.13
R7 288.79 + 11.50
R8 423.18 + 28.19
R9 24539 + 9.39
R10 344.88 + 14.15
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Figure 4. Dissolution profiles of R5-10 capsule, and Mucosta™
capsule in (a) artificial gastric juice (pH 1.2); (b) purified water.
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