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Fabrication and Evaluation of Levosulpiride-loaded Amorphous Spray-dried
Microparticle for Improved Solubility
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Abstract The purpose of this study is to develop and evaluate amorphous spray-dried microparticles (SDM)

containing levosulpiride to increase its solubility. SDM are prepared via solvent evaporation using polyvinylpyrrolidone
(PVP) as the water-soluble polymer and Cremophor RH40 as the surfactant. The SDM is prepared by varying the
amounts of PVP and Cremophor RH40, and its physicochemical properties, solubility, and dissolution are confirmed. All

levosulpiride-loaded SDMs converted the crystalline drug into an amorphous form, significantly improving drug
solubility and dissolution compared with the drug alone. SDM consisting of drug/PVP/Cremophor RH40 in a weight
ratio of 5:10:3, with increased solubility (720 +36 vs. 1822 + 51 pg/mL) and dissolution rate (10.3 £2.2 vs. 92.6 +
6.0%) compared with drug alone, shows potential as a commercial drug for improved oral bioavailability of levosulpiride.
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2. Experimental
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Table 1. Composition of levosulpiride-loaded spray-dried microparticles (SDMs)
() 1 I I v \% VI
Levosulpiride 5 5 5 5 5 5
PVP 2.5 5 10 10 10 10
Cremophor RH40 - - - 1 2 3
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Fig. 2. Drug solubility of levosulpiride-loaded SDMs as an
amounts (A) PVP and (B) Cremophor RH40. Each value
represents the mean + SD (n =3). *P <0.05 when compared
with drug only.
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Fig. 3. Dissolution profile of levosulpiride-loaded SDMs.
Each value represents the mean + SD (n = 3).

30%7}4], Cremophor RH40(AA| IV-VI)E X 35l= -5
A% vAEE2 Cremophor RH40S X 3$61A] ok A4
AA IHET ¢ =2 7] &5 £5& Yo 1
2it}, Cremophor RH40E X §}5H= AJA| IV-VI Afo]ol|A
9] 8£E&EEE 2 Aole ey 158 7FA] Cremphor
RH40 3 g& $Hrals AAl vie o2 A vl =7}
" x7] §EES HERIITE 15300 oFE i, AA)
1L, IV, V 2 Vi) 582 7217} 103422, 65.2+8.5,
86.8+4.5, 88.7+4.6, 92.6 = 6.0%3AT}.

DScell 9 drAdujgtol= I EFE PARE T
B2 AT ¥ 4A9] YERNSITE d R AT 2to] = (4A-
e F=32 °F 190°CAX FE 1aF B 284 &
A& YeERATH2]. PVP(4A-b)9} Cremophor RH40(4A-c)
< HEE JHolA 175 H3E JepiA] Fuch B3
593 EFEUA-dS FEAA Yehe §4E 9aE
YERNRITE E818 E3rE2 AA VIE E50x ol
obd <= Egate] Azt 2ejv EF-x AR
2 AA ViE oFEdA Yehbe £ 328 YERiA|
LUTHLH 4A-¢)[20]. $HA, L XA 3H(PXRD)
< ¥ 4B YERRIT drR ATl = BE(4B-a)y>
Ao 274 el YeRHATH2]. PVP(4B-b)2t Cremo-
phor RH40(4B-c)= V|V]3}al SEl31A] &2 5oz
ofst 722 Uehiglck. DScel Azke slariAR oke
of Yehd 2& #axe 24 ave 584 E3E4B-
dellA AE=HJT 2eiu E50% vAlREe] AA VI
oA TG ok vAE YERNA] BUTHLE 4B-e). ©]
o] A= oFEFHT VAR EOA oFEo] ¢ -
q dHE AT AART21, 22].

a9 55 oFEFHT HAIETY A HAAF @nl AR

Journal of Powder Materials (J. Powder Mater.)

50 100 150 200 250 300

Temperature (°C)

(@
(®)

©
I (d)

©

1I0 2I0 3IO 4IO
2q [deg]

Fig. 4. DSC thermograms (A) and PXRD patterns (B): (a)
levosulpiride powder; (b) PVP; (¢) Cremophor RH40; (d)
physical mixture; (e) formulation VI.
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Fig. 5. Scanning electron micrographs: (A) levosulpiride powder (x500); (B) PVP (x500); (C) physical mixture (x500); (D)

formulation VI (x10,000).
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4. Conclusion
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