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The Effect of BSA on the Release of Cefadroxil from a Polycaprolactone Matrix

Seung-Ryul Kim, Yun Jin Jung, Young Mi Kim, Chi-Ho Lee and Dae-Duk Kim*'
College of Pharmacy, Pusan National University, Pusan 609-735, Korea
*College of Pharmacy, Seoul National University, Seoul 151-742, Korea
(Received August 4, 2004 - Accepted August 17, 2004)

ABSTRACT -In order to investigate the effect of bovine serum albumin (BSA), as a pore former, on the controlled release
of an antibiotic from a biodegradable polymeric device, polycaprolactone (PCL)-cefadroxil matrices were prepared by the
solvent casting method. The amount of cefadroxil released from various formulations at 37°C was measured by HPLC. The
duration of antimicrobial activity of matrices against S. aureus was evaluated by measuring the diameters of the inhibition
zone. The morphology of the matrices was investigated by scanning electron microscopy (SEM). The release rate and extent
of cefadroxil from PCL matrix increased as the loading dose and particle size of BSA/cefadroxil mixture powder increased.
Cefadroxil released from the matrix exhibited antibacterial activity for up to 4 days. SEM of the cross-section of matrix
showed the typical channel formation after 3 days of release study. Thus, a biodegradable polymeric matrix loaded with anti-
biotic/BSA mixture can effectively prevent bacterial infection on its surface, thereby bringing about an enhancement of bio-

compatibility of biomaterials.

Key words—Cefadroxil, BSA, Pore former, Polycaprolactone, Controlled release
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Figure 1-Effect of loading dose of lyophilized BSA/cefadroxil
(1:1) mixture powder (A) and lyophilized cefadroxil alone (B) on
the release of cefadroxil from polycaprolactone matrix. Particle
size=62—88 um, MeantSD (n=3).

J. Kor. Pharm. Sci., Vol. 34, No. 5(2004)



366 Hed - A - A

120

100 -

80

60

% Released

40

® 20% cefadroxil alone
20 W 20% BSA/cefadroxil
A 40% BSA/cefadroxil
0 T T T Y
0 50 100 150 200 250
Time (hr)

Figure 2-Effect of BSA on the release of cefadroxil from the poly-
caprolactone matrix. Particle size=62-88 ym, (@) 20% lyophilized
cefadroxil alone, () 20% lyophilized BSA/cefadroxil mixture
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Table I-Release Kinetic Parameters of Cefadroxil from
Various Polycaprolactone Matrices

Formulation Ag(mg) k (ar™)
20% cefadroxil alone 247%0.16 0.022 +0.003
20% BSA/cefadroxil (1:1,w/w)  1.2410.05 0.091 £0.006
40% BSA/cefadroxil (1:1,w/w) ~ 3.57+0.03 0.161 £0.014
Cumulative Amount (mg) =A, * (1— exp ™)
Mean £ SD of three determinations
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Figure 3-Effect of particle size of lyophilized BSA/cefadroxil (1:1)
mixture powder on the release of cefadroxil from polycaprolactone
matrix. Matrix contains 20% lyophilized powder, equivalent to
10%(w/w) BSA (MeantSD, n=3).
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Figure 4-Effect of BSA on the antibacterial activity of polyca-
prolactone matrix loaded with lyophilized BSA/cefadroxil (1:1)
mixture powder or cefadroxil alone powder (particle size=62—
88 um) against S. aureus (MeantSD, n=3).
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3 days of release study. Matrix was loaded with (A) 20% lyo-
philized BSA/cefadroxil (1:1) mixture powder (equivalent to 10%
BSA) or (B) 40% lyophilized BSA/cefadroxil (1:1) mixture powder
(equivalent to 20% BSA) (particle size=62--88 pm).
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