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Abstract: Atorvastatin calcium-loaded polyoxalate (POX) microspheres were prepared by an emulsion solvent-evap-
oration/extraction method of oil-in-oil-in-water (O,/O,/W) for sustained release. We investigated the release behavior
according to initial drug ratio, molecular weight (1/,) and concentration of POX and concentration of emulsifier. The
microsphere was characterized on the surface, the cross-section morphology and the behavior of atorvastatin calcium
release for 10 days by scanning electron microscopy (SEM) and high performance liquid chromatography (HPLC). The
analysis of crystallization was analyzed to use X-ray diffraction (XRD), differential scanning calorimeter (DSC) and Fou-
rier transform infrared (FTIR). These results showed that the release behaviors can be controlled by preparation con-

ditions.
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(Mw 15000, 30000, 50000, 80000 g/mole)S | Z&to] A&
sttt AR ARg-gE U] Y& (polyvinyl alcohol,
Mw 13000~23000 g/mol)& Sigma-Aldrich(USA)IA 713k
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Table 1. Preparation of Microspheres with Drug Contents, Different Concentration and Molecular Weight

Drug - Size
. POX POX Con. MeOH DCM PVA  Stirring speed EE
NO atorvastatin mean+SD pm

ey W WA%) @) b e pm) e TCRETED
Batch 1 10(30 mg) 22.58 70.54+19.54
Batch 2* 20(60 mg) 30K 5(300 mg) 2 mL 4 mL 1% 600 41.67 80.64+18.42
Batch 3 30(90 mg) 54.95 75.46+19.58
Batch 4 I5K 31.34 73.43+13.46
Batch 5* 30K 41.67 80.64+18.42

20(60 mg) 5(300 mg) 2mL 4 mL 1% 600
Batch 6 50K 39.68 84.56+19.88
Batch 7 80K 34.02 99.44+29.83
Batch 8 2.5(150 mg) 26.18 51.36+13.69
Batch 9* 20(60 mg) 30K 5(300 mg) 2mL 4 mL 1% 600 41.67 80.64+18.42
Batch 10 7.5(450 mg) 36.63 96.79+18.21
Batch 11 0.5% 42.84 88.7£21.72
Batch 12* 1% 41.67 80.64+18.42

20(60 mg) 30K 5(300 mg) 2mL 4 mL 600
Batch 13 3% 20.05 70.03+21.35
Batch 14 5% 11.95 50.56+13.69

*Control.
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Figure 1. Surface morphology of atorvastatin calcium loaded POX
microspheres (scale bar: 250 um, scale bar in the insets: 25 pum,
Batch 2,5,9 and 12: control).
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Figure 2. Internal morphology of prepared microspheres at Mw
15 K(Batch 4), 30 K(Batch 5), 50 K(Batch 6), 80 K(Batch 7) and
2.5%(Batch 8), 7.5%(Batch 10) of POX concentration (scale bar:
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Figure 3. X-ray diffraction patterns of atorvastatin calcium loaded
microsphere, POX and atorvastatin calcium.
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Figure 4. Fourier transforms infrared spectroscopy spectra of ator-
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Figure 5. DSC thermograms of atorvastatin loaded microsphere,
POX and atorvastatin calcium.
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Figure 6. Effects of concentration of drug on release profiles of
atorvastatin-loaded microspheres (n=3).
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atorvastatin-loaded microspheres (n=3).
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Figure 8. Effects of concentration of POX on release profiles of
atorvastatin-loaded microspheres (n=3).
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Figure 9. Effects of concentration of PVA on release profiles of
atorvastatin-loaded microspheres (n=3).

Polymer(Korea), Vol. 38, No. 5, 2014



D

62 SJAF - A5 - oBT - YAl -

s 27) WES WSS L}Ehﬂom olejgt Ak )
o] Az #g FolM PVA w9 718l wet v
o] 9B FHo| {4 o] &3 o]—Eﬂ"‘ AL AR e =ZH

S ok o]y g A Zgo= Qlste] PVA %7t
7¥gkel wet vg o] 27l AR A Az, 2 4
H g2t PBSS] HE WA oA Hrt ol 4
3’4—% 2 PVA 5%(Batch 9)°IA] 7}?} o w77} vk
oA, =2 7] WEH WEAES Hole AoE AR
Hth” Figures 6~92] WEAAE ’%-_}-lﬂiﬁ 100% W=o] =
A ¢ BatchE g1E <+ th. ol2ig A¥h=, Figure 10
oxe] el AE Aol Adste] AT 4 Ut Figure 10
S AT HE 15 days o] 5oll= &3] Bt HR] ke A
< 2 F AUk olds A=, 10 days7HA| HEASS YEE
W Figures 6~9914E 100% WE0] A &S Batch7} &4
sk Aoz AlREh s te 2, $EA5S s A,
Az 27100 w2t plYTe) 2], S)e] A 5 Alo] =
20l j3e] oRE WEAFE) Aolv} ehde Blse
o, olggt 20S AT 2A o WES B R A
oA 4 AS ACE AlmH
O|gl7e| E3iHS EM. Figure 10 2FE0] 38 POX
HHTE PBS 25 mL WollA 159 59 37°Coll A2t &
T4 71zste] w8 AEE FRlg Aol Al7ke] Ao
Eﬂrﬂ} RS oHEE POX PIH9] 71 Ao eRlg
o, 44 5Ye] At FHE= POXS| Ea&Ert
7l¢§} Holl we} of=o] e POX WIHT4] 7 E ol
FEEg 27188 3old 4 itk ol= vty 7} 102
oljel POX aLiAte] B4 w2 Axz Al 9 WEA
& (Figures 6~9)°llx4 ER1gH Az}l Adsie] 4ol 59 o]
Sofl Py a7t F43] dojas =1 = AT
T3k POX VY-S ol AES #zEe A7 ofEEnt2EL
Hro] WES POXE AlZE wg 17t Eal=wA waE
He 2og AlgdH

L 1}1 ~1}1A

1 day 2 days

4 days
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