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Abstract

BACKGROUND: In recent years, studies have found that statins have significant effects on regulating bone metabolism, repairing bone microstructure, inhibiting
inflammation, promoting cell proliferation, repairing vascular endothelium, and regulating signal pathway conduction.
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OBIJECTIVE: To optimize the preparation parameters of atorvastatin calcium sustained-release microspheres, to prepare sustained-release microspheres with
large drug loading and regular morphology.

METHODS: The bovine serum albumin sustained-release microspheres loaded with atorvastatin calcium were prepared by desolvent method. The main factors
affected the preparation of the microspheres were screened out. The four key related factors were bovine serum albumin concentration (40, 70, 100 g/L), pH
value (7, 8, 9), dosage of atorvastatin calcium (200, 300, 400 ug), and ethanol addition rate (0.2, 0.5, 1 mL/min). The optimal preparation conditions of large
drug loading were screened by orthogonal test. Atorvastatin calcium-loaded bovine serum albumin sustained-release microspheres were prepared under
optimal parameters and placed in PBS for sustained-release performance testing.

RESULTS AND CONCLUSION: (1) The optimum preparation parameters were as follows. The concentration of bovine serum albumin was 100 g/L; the pH value
was 7; the dosage of atorvastatin calcium was 400 pg; the addition rate of ethanol was 0.2 mL/min. (2) The microspheres prepared under this parameter

had regular morphology and smooth surface. The particle size was (425.0£13.8) nm and the encapsulation efficiency of drug loaded microspheres was up to
85.70%. The in vitro release time could last for more than 48 hours, and the cumulative release reached 73% which had a relatively good sustained release
effect. (3) It is indicated that the stable sustained-release microspheres loaded with atorvastatin calcium were successfully prepared. The sustained-release
microspheres with high drug loading and stability can achieve sustained drug release.
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Table 1 | Factors and levels in the L,(3") orthogonal design
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Table 2 | Influence of bovine serum albumin concentration on ballability
of drug loaded microspheres
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Table 3 | Effect of ethanol addition rate on the ballability and particle size
of drug loaded microspheres

WAL MIREAR

R — 1k

0.2ml/min  (305.0£15.3) nm KEMIRTEEL, B F WSR-S RGN,
R0 ]

0.5 mL/min (345.0+15.7) nm  KEMIRIEAL, WMERESLF, B—MiaF

1 mL/min (367.0+25.3) nm K EMBRIL A, THERRIH LI E T, NEH
AP

1.5ml/min  (389.0429.3) nm KEMIKIE MK, MIREALWK, W WEHLZER
KITER
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Figure1 | Influence of bovine serum albumin concentration on ballability
of drug loaded microspheres
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Figure 2 | Effect of different pH values of bovine serum albumin solution
on the ballability of drug loaded microspheres (transmission electron
microscope, scale bars=0.5 pm)
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Figure 3 | Effect of dosage of
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Table 4 | Results of L,(3*) orthogonal design

KHS AFIIEARARE B CRHLM&AT D ZRFINEE Gk
JRERIE (g/L) pHME  F5MHE (ug)  (mL/min) (%)
1 40 7 200 0.2 443
2 40 8 300 0.5 61.5
3 40 9 400 1 71.2
4 70 7 300 1 67.7
5 70 8 400 0.2 79.6
6 70 9 200 0.5 447
7 100 7 400 0.5 85.1
8 100 8 200 1 473
9 100 9 300 0.2 66.9
Ky 59 657 453 63.6
K, 63.7 628 654 63.8
Ky 66.4 609 786 62.1
R 7.4 4.8 333 15
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Figure 4 | Invitro drug release of
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Figure 5 | Transmission electron microscopic

image of bovine serum albumin microspheres

0.5 um loaded with atorvastatin calcium
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