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Abstract: In this study, we developed and optimized hydrophilic polymer-based solid dispersion formulations (SDs)
using a spray drying method for improving the aqueous solubility of eprosartan, one of poorly soluble drugs that has been
broadly used for the treatment of high blood pressure. Hydroxylpropylcellulose (HPC) and poly(vinyl pyrrolidone) (PVP)
were used as hydrophilic polymer matrices and poloxamer 407 (P407) added as a polymeric surfactant. Various kinds
of solid dispersions with different drug/polymer compositions were prepared and their physico-chemical properties were
compared. As the polymer content increased, the drug crystallinity in the SDs significantly decreased and the dissolution
properties were enhanced. The PVP based SDs were observed to have relatively reduced crystallinity and an enhanced
dissolution rate than HPC-based SDs, due to better miscibility between drug and polymer matrix. For PVP based SDs,
the drug crystallinity almost disappeared and the dissolution properties significantly increased by more than 3~7 times.

Keywords: eprosartan, solid dispersion, spray drying method, hydroxylpropylcellulose, poly(vinyl pyrrolidone), sol-
ubility.
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Figure 1. Chemical structures of eprosartan (a); poly(vinyl pyrroli-
done) (b); hydroxypropylcellulose (c); poloxamer 407 (d).
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Scheme 1. Preparation of solid dispersions using spray drying method.

Table 1. Conditions of Spray Drying Method Using Fluid Bed
System(Mini-Glatt)

Parameter Setting
Inlet temperature 60-65 °C
Outlet temperature 30-45°C
Atomizing 0.3-0.4 bar
Flow rate 0.15-0.30 bar
Pump speed 0.8-2.0 mL/min
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Table 2. Preparation of Solid Dispersion Formulations of Eprosartan with Hydrophilic Polymers Using Spray Drying Method

Samples Drug PVP K30 HPC-SL P407 Drug:Polymer:P407
(2 (8 (2 (2 (W/w/w)
SD1 2.50 2.50 - 2.50 1:1:1
SD2 1.25 3.75 - 1.25 1:3:1
SD3 0.83 4.17 - 0.83 1:5:1
SD4 2.5 - 2.50 2.50 1:1:1
SD5 1.25 - 3.75 1.25 1:3:1
SD6 0.83 - 4.17 0.83 1:5:1
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Figure 2. DSC thermograms of PVP based solid dispersions.
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Figure 3. DSC thermograms of HPC based solid dispersions.
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Figure 4. Powder X-ray diffraction patterns of PVP based solid dis-
persions.
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Figure 5. Powder X-ray diffraction patterns of HPC based solid dis-
persions.

Figure 49} Figure 5% F7- XU O A AL
o] A= WstE vl Hrlshr] fs] 5483 PXRD w4
AFo|tt. 7°F-Zo A YEhbe o2 4dee] i AF 3
A f3rt BE 2 ¥)g9] IA A A g Azl
AL g = AT} ole IFA ABEA 7AE A
PVP} HPC B o2 AFeke] I AR Ao A8
T e e 7IAR A9 5 ks RS ovgitt &
FAZHO 2 Az IARMES] 97 EA A%
W32 A2 AAE ngo g e TEA 7)Ao 24
H|-go] SIS oFEe] AR 0] FAHYP o= Hstee 4
o] s AT F= Y om, 354 AR} 7 AR oF
E3lo] JgAdo] £L& PVPE ARl Zlo] HPCE Adls
= AET dZ2 A JHgsle] aHY AR A
UATE.

TOHEMH e SHENEHY 24 Figure 62 PVP2} HPCE

o

A 1

Zan, #3748 A43, 20133

-2 - T

ARgsle] RO R Azxe IA RS FESHE &
AE AN o2 st Aol Figure 6014 B
= e} o] oz zAvke Y Felo] A4S 7AW YAt
A77F YAsA & vlwA & A A71E 7= FEVE
ZZE T} Figure 62] JAEARE(SD1~SD6)Y of| 2 ALt
IEA} P4079] 24 ¥lgo] ZH2F 1:1:1, 1:3:1, 1:5:190 5
Az o s Axd JARHA 191 Fejo|th. Bzl
ofsf) AlxE A W P 1119 24 HES
7H 735olle 2ERle] AY gle S AEE AU
o} ol i ixE uf Ao 3k fo] FUSHHA] E
Hol AxEE A7} oHE o] EAlske oF=s X

5% A%7) =22 Fal B 9Ho] v o] @
ofsll AzHWA o] GAo] W2r] F7HSIaL ol
o Az A} ok o] EAleks oFEg X
QAEE] Skl ARk Aol7h wAs Uk, Ea
% 2700 73 QA Ewlel vlad wae nrA
3

Hofe o 9 ofg
41 8 2
=]
(2

N
e 1=}
0>’ mlo r_\ll_l

Z3 &3} (buckling effecty’} LA sA Hr}.>
o At oJaf 2AM7F 1:3:13 1:5:12] o TEAFer

o] FAAHA FElE BESIAS A IA A EH
Fej7F o] obd 2 YA FEE 7 A= #E
Ak ARl F7]= PVPL A7t W FAo =z s
H 22 YzE FAske 2= AlsH

IXEAMF el EE71E 24M. Figure 7(ay o Z2A ek
FA TEA 71A 2 PVPY EAF ARSAA R P40TS

She AARAA R 3714 A B)&(1:1:1, 1:3:1, 1:5:1)
3le] Mini-Glatts ARE-ste] 27712 WS 53l Al
A S 71838 A=s AdE e 854
33] AAJsle] HPLCZ w41t Afolnt. W8 k=<l
ko] ) 8252 11.5%019. EFAzHoes
Az oZzAere] TAEMANES] §EES 24 vEl
wel Ao £55S 7H7} 37.7%(SDI=1:1:1), 69.8%(SD2=
1:3:1), 77.5%(SD3=1:5:1)Z EA = AL}, o]= ol Zz2abeke]
SEE Uiy] oF 3uellA] 7 A= ST Aol 144 1
A1 PVPE] 24 vl &o] T71E4E §5 80 PEHE
AL IR 5 AT

Figure 7(b)= X154 IEAE PVPOA] HPCE W75t
Azt o Z2Aket JALA 9§55 4 F o]tk HPC
S IRA 7IAR WA st Az o mRARR] AR
E9 &5 4 g uEt Hu 8552 717 23.7%
(SD4=1:1:1), 27.0%(SD5=1:3:1), 24.0%(SD6=1:5:1)°& &2
HAAh o] o Z2ARte] 85F U] & ) A= §EF

=
fu
]
ES
2
o> I,

N1

]

[‘

ot
of
ﬂ“

BN R
ol

&

ok
[o

=2
5
o, M



B Az Y0 ARG LT TARMA A% D 5 24 447

(a) PVP based SDs

Eprosartan (x200) SD1 (x1,500)

Figure 6. SEM photographs of PVP based solid dispersions (a); HPC based solid dispersions (b).
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Figure 7. Dissolution rate of PVP based solid dispersions (a); HPC based solid dispersions (b) in Tween80 (1 v/v%) (n=3).
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