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Abstract: Poorly soluble drugs have lower bioavailability and patient compliance than highly soluble drugs. There-
fore, problems such as overdose and side effects have been reported. Dexibuprofen (DP), which is a poorly soluble
drug, has been used as a representative analgesic and anti-inflammatory agent. It is reported that there is a limitation
in absorption in the human body after administration. DP was selected as a model, and the objective was to improve
bioavailability and patient compliance by fabricating a fibrous matrix. We expected a reduction of side effects and the
enhancement of therapeutic effects by mixing vitamin C (VC) with dexibuprofen. After improving the flowability and
compositional uniformity of the mixture by applying the wet granulation (WG) process, a sucrose-based fibrous matrix
was fabricated using the centrifugal melt-spinning process. These were composed as Batch (BAT) 1-3 depending on the
presence and type of polymer binder. In this study, we fabricated a fibrous matrix composed of sucrose, polymer, dex-
ibuprofen, and vitamin C through the centrifugal melt-spinning process, and assessed the structural changes and matrix
effects in the process.
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Table 1. Composition of the Wet Granulation (WG) Materials
and Sucrose-polymer Fibrous Matrices

Component BAT 1 BAT 2 BAT 3
WG (DP 0.05 g + VC 0.40 g) 0.45 g in BAT 1-3
Kollidon SR - 005¢g -
Kollidon IR - - 005¢g
Sugar 5.00 g in BAT 1-3
Total weight 545 ¢ 550 g 550 g
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Table 2. Disintegration Grading Scale

Grade Degree of disintegration (Residual structure of BATs, %)

5 100, No disintegration.

4 75-100, Structure starts to disintegrate.
3 50-75, Structure partly disintegrates.

2 25-50, Structure further disintegrates.

1 0-25, Almost completely disintegrated.
0 0, Not residual structure.
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Table 3. HPLC Conditions

Information
Waters Alliance 2690XE (PDA)

CI18, 150 x 4.6 mm, 5 pm
(guard column matched)

30°C
Water + 0.1% phosphoric acid

Classification

Instrument

Column

Column temperature
Mobile phase A

Mobile phase B Acetonitrile

Elution Gradient: 0—2 min 90%A/10%B —
2—-10 min 60%A/40%B — 10-15 min
10%A/90%B; 15-17 min hold; 17-20 min
re—equilibration

Flow rate 1.0 mL min™

Injection volume 10 uL

Run time 20.0 min

Detection PDA; 265 nm

Sample diluent MeOH:H,0 = 60:40; aqueous phase

contained 0.1% H;PO,

Autosampler temperature 10 °C
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Figure 2. Representative images showing the disintegration behavior
of fibrous matrices (BAT 1-3) in purified water and artificial gastric
fluid (AGF) at room temperature. From left to right, the tubes rep-
resent BAT 1, BAT 2, and BAT 3 formulations, respectively.

BAT 3

Figure 1. Representative photographs of fibrous matrices (BAT 1-3) fabricated by Centrifugal Melt Spinning.
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Figure 3. Time—dependent disintegration grade of fibrous matrices
(BAT 1-3) in purified water and artificial gastric fluid (AGF) at
room temperature (Grade 5-0).
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BAT 2

BAT 3

Figure 4. SEM images of the raw materials (DP and VC), wet granulation (WG) materials, and fibrous matrices (BAT 1-3).
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Figure 5. FTIR spectra of the raw materials (DP and VC), wet gran-
ulation (WG) materials, and fibrous matrices (BAT 1-3).
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Figure 8. Representative HPLC chromatograms of the raw materials (DP and VC) and the wet granulation (WG) materials.
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Table 4. Chromatographic Characteristics of DP, VC, and WG Materials

Materials Peak RT Area Height Area (%)
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