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Improved Dissolution of Solid Dispersed Atorvastatin Using Spray-Dryer
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ABSTRACT - Solid dispersions of poorly water-soluble drug, atorvastatin, were prepared with Eudragit L100 to improve
the solubility by spray dryer. To investigate the correlation between physicochemical properties and dissolution rate of solid
dispersions, the samples were characterized by scanning electron microscopy (SEM), differential scanning calorimeter
(DSC) and fourier transform infrared spectroscopy (FT-IR). SEM and DSC were found that atorvastatin is amorphous in
the Eudragit 1100 solid dispersion. F1-IR was used to analyze the salt formation by interaction between atorvastatin and
Eudragit 1.100. The dissolution rate of solid dispersed atorvastatin was markedly increased compared to drug powder in
stimulated intestinal juice (pH 6.8). Thus, the solid dispersed atorvastatin using the spray drying method with Eudragit 1100

may be effective for the bioavailability.
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Figure 1-Chemical structure of atorvastatin calcium. (Table ).
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Table I-Preparation Condition and Profile of Solid Dispersions
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Figure 2-SEM images of (a) atorvastatin (x3000), (b) Eudragit
L100 (x250), (c) Eudragit L100/atorvastatin physical mixture
(x800), (d) Eudragit L100/atorvastatin 1:1 (x3000) and {¢) 2:1
(x3000) and (f) 3:1 (x3000).

J. Kor. Pharm. Sci., Vol. 38, No. 4(2008)



252 ol - Zupy -
Ao AlRETE ek TR RS Y27 Figure 2
9} Table A Bl & 9lRo] wEAE ARES L100<]
o] Z7FEEE 3.1340.83~10.52+ 197 4Rke] =)

7 FMEe $3 9%t

IR HHEA By

DSC #4723} Figure 39] (dell UERS0] ofE2nl2E}
¥ ZEe S48 H20) 168°CoM BolFel Fduas
AL e Aog Hol AR FEUe FA 4 Uk
TE FEEAE L100S! (o) oFFd ¢ =gt vERY
A e AoR Hol FAFAL & 5 Utk (= k=R
HEAERI REZRRIE L1009 B8 ERERA o=
HRSER ER9) FEEart 22 229 vellA skl
vttt a2 olEzviaelEls S E L1009 T
AFAARL (a), (b), ©PIME o §Fdy=rt #EER
e AoE Hol FAYAS ¢ 4 AU o]E S DSCY
ANE FE 2AA FEQ olEBulrElE o] EA}
71 Bz HA B IARMAR s Th9l
Hy F4Es B gl & £ i

FT-IR 2415

Figure 4= FTIREA Z#Z2A olE=niAelEel (a)e=
3700~3000 cm™ oA £EEE OH 2EHA, 3670 e o)A
F4EE9 OH 2E# A, 3361 cm o)X NH 2E#HH,
3222 e A BIA OH 2E#1A, 3055 cm™ oA thA 9
OH Z=E#H o] F8lo] Yeyth (bys F=2AE L1002
=S JeRRED 1730 cm oA I AEle] C=0 2EH)|
A, 1705 em™ el 72 B4 C=0 2EHA, 1150~
1160 ecm™, 1190~1195cm™, 1250~1275 cm™!ol| A} ol 2~
ZE#A, 2500~3500 cm'9] Y& F7HlA OH 2EFA,
2900~3000 cm™, 1285~1390 cm™, 1450~ 1485 cm ™ o] A
CHyx ZE#Fo] vedt], olgaul2eels g E
L100S £ og EFAT (oplre B3} EAe] &
ARl H=Z7F FBA LR YERGOT E3] 3361 cm oA
NH ZE#|Fo] 3] yehd wbd TAEA) (d), (e),
(OM = olEZukzElEe] NH 2E# A o] JehbA] &t
o} ole 207 ERAXEE 59 olE=uirelEd &
SRAE 7l £2A%E o) do] FHE Aew Ao
,jr‘g,zms)

A 2 dEiE

Brdzd IARE gigerd A oA HAE &
2ME A 23 HEEes AAEITh Age 9

J. Kor. Pharm. Sci., Vol. 38, No. 4(2008)

A9 - v -

ek - EE - ol T - A

S |l

z

3 @

3 r\\\\

§ \\M//
T

T T
120 160 180

Temperature (°C)

Figure 3-DSC thermograms of (a) Eudragit L.100/atorvastatin 1:1,
(bY2:1, (¢) 3:1, (d) atorvastatin (¢} Eudragit 1.100 and (f) Eudragit
L100/atorvastatin physical mixture.

t:‘\w W
Nfﬁ/ WW//‘

o \/“W“w”ﬁ

o

N ; wwwwwwwwwwwww /”"““':—; \ // s “‘”‘"““\../\\/”";/M

N \/ ,,,,,,, N waw\/,

T T
1200

Transmittance, T(%)

T H 1 T
3000 2400 1600 1400 1000

Wavenumbers (cm™)

Figure 4-FT-IR spectra of (a) atorvastatin, {b) Eudragit L100, (c)

Eudragit L100/atorvastatin physical mixture, {(d) Eudragit L100/ator-

vastatin 1:1, {€) 2:1, and (f) 3 : 1 over the spectral range 4000—1000
-1

cm .

oz A 1H(pH 1.2) ¥ QJFgAeE A 29(pH 6.8y
AHE-8le] AJAo] g0 THARR ARGt BRdxE
AR, aEApe} o] E2)A E3E 2 gERLSE
A A1BARL 2] E®H S Figure 59 YERI AT Figure 5
g B 4= glRe] BRARE IAEME A 8738l
A 10%P19ke] tee] W 8EES VERNIAT 18R}
9} oF2o] EgE EFEL 10% W £288 Ushlix
Ak o)E AEAR] FEHAAE L1002 B4R V1%
RAH F=2RE L1002 718 BAslolA e 887
o o] A EAA 2] 58S TR MR EPEHT}
B A RS =ES Y F U

3 # B IR A, aEAle} oFRe) EEjA &

iy
i

f

1,

X

i
[e3
_|O

i
2
Y
AL



2718 o83t olEZnkEl] AR $58 7 253

100

—a—L100/AS 1:1
1 e L100/AS 2:1
g0 A~ L10D/AS 3:1

3 ~v-- L100/AS physical mixture
3 &~ Commercial product
17
g 60
2
@
2
: N —_— 4
° 3
04 F

;
;
i
o |3
S {rmiw

40 50
Time (min)

Figure 5-Dissolution behavior in simulated gastric juice pH 1.2
(n=3). L100; Eudragit L100, AS; atorvastatin.
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Figure 6-Dissolution behavior in simulated intestinal juice pH 6.8
(n=3). L100; Eudragit 1.100, AS; atorvastatin.
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