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Abstract: In this study, we developed and optimized hydrophilic polymer based solid dispersion formulations (SDs) for
enhancing the aqueous solubility of eprosartan, one of poorly soluble drugs, that has been broadly used for the treatment
of high blood pressure. Poly(ethylene glycol) (PEG) and poly(vinyl pyrrolidone) (PVP) based SDs were prepared by hot
melting and solvent evaporation methods and the drug/polymer composition varied in the range of 1:1~1:5 with or with-
out poloxamer 407 (P407) as a polymeric surfactant. The SDs prepared by solvent evaporation showed more reduced
crystallinity than ones by hot melting, and PVP based SDs showed more enhanced solubility and lower crystallinity than
PEG based SDs. Furthermore, it was observed from DSC and PXRD analysis that the SDs with P407 (drug:polymer:
P407 =1:5:1) demonstrated no crystallinity and the most enhanced solubility (more than 3~4 times).

Keywords: eprosartan, poly(ethylene glycol), poly(vinyl pyrrolidone), poloxamer 407, solid dispersion, solubility.
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Figure 1. Chemical structures of eprosartan (a); poly(ethylene gly-
col) (b); poly(vinyl pyrrolidone) (c); poloxamer 407 (d).
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Scheme 1. Preparation methods of physical mixture (a); solid dispersions using hot melting (b); solvent evaporation (c) for eprosartan.

Table 1. Preparation of Solid Dispersion Formulations of
Eprosartan with Poly(ethylene glycol)

Table 2. Formulation Compositions of Solid Dispersion
Formulations of Eprosartan with Hydrophilic Polymers

e e
SE 1 2.50 2.50 1:1 Solvent evaporation PEG SE  0.83 4.17 - - 1:5:-
SE 2 1.25 3.75 1:3 Solvent evaporation PEG PM 0.83 4.17 - - 1:5:-
SE 3 0.83 4.17 1:5 Solvent evaporation PEG 0.71 3.57 - 0.71 1:5:1
HM 1 250 250 1 Hot melting SE+P407
HM 2 125 3.75 1:3 Hot melting PVP SE 083 ) 417 ) P
HM 3 083 417 1:5 Hot melting PVPPM 083 - 417 - Pese-
PM 1 2.50 2.50 1:1 Physical mixing SE]?I/;ZW 0.71 ) 3.57 071 Paseld
PM 2 1.25 3.75 1:3 Physical mixing
PM 3 0.83 4.17 1:5 Physical mixing
AXFAIRREM (DSC). Az 2AEske] 94 54
< Fo1sl7] $sled DSC(DSC S-650, A5, 3=)2 o]-8-3}
25 8T 2 aigehe oF=s A7ISE § 30 o) Ak, A=A A2k dFrlE WMol 2~-3 mgl] AEE WO
akete] FALF AT TR A2olA WAL 244 FAom Zizke] AZES é’i 715 ‘6‘}01]*1 20 °C/min®] &
7k ol WF37x STk 11x" lﬂlﬁjhﬂ 22 P‘Pﬁ" & HEE 20~300°Ce] 2= 0lM 2 88 549 AE B

mixture, PM)& AlZ3130c). £217% & HJ%EE% 7o &
g0 ezt vREAE v o]
ApE g the, 200 pm A=
Table 29 A|Z%
E‘ﬂﬂ ;@a‘

@Eﬁ%?it} Table 12}
ThFsl 232k (solid dispersion; SD)}
=0 24 B A0S desiitt
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= B Q8 AFs AAE F=U71(NS-600A, Futecs)e}
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Figure 2. DSC thermograms of PEG-based solid dispersions pre-
pared by solvent evaporation (SE), hot melting (HM), and physical
mixing (PM).
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Figure 3. Powder X-ray diffraction patterns of PEG based solid dis-
persions (SE method).
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Figure 4. DSC thermograms of PEG-based solid dispersions (a);
PVP based solid dispersions (b).
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Figure 5. Powder X-ray diffraction patterns of PEG based solid dis-
persions.
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Figure 6. Powder X-ray diffraction patterns of PVP-based solid dis-
persions.
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