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The Effect of Fabrication Methods on the Release of Cefadroxil
from a Polyurethane Matrix

Seung-Ryul Kim, Sun-Hee Lee, Dae-Duk Kim and Chi-Ho Lee'

College of Pharmacy, Pusan National University, Pusan 609-735, Korea
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ABSTRACT-In order to evaluate the effect of fabrication methods on the controlled release of an antibiotic from a poly-
meric device, two types of polyurethane-cefadroxil matrix were prepared by the solvent casting method or the freeze drying
method, using bovine serum albumin as a pore former. 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). Changing the fabrication method could alter the release rate of cefadroxil from the matrix. The matrix fabricated
by the freeze drying method had more porous inner structure and showed higher release rate than that prepared by the sol-
vent casting method. However, the duration of antimicrobial activity was shorter when the matrix was fabricated by the

freeze drying method.

Keywords—Cefadroxil, Pore former, Fabrication method, Polyurethane, Controlled release
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o Zg9d e $A (Lot No. 6193)= FA 3}8H(Suwon,
Korea)2 Z5E A|¥ ¥4t} D-mannitol, bovine serum al-
bumin (BSA), polyethylene glycol (PEG) 1450, tetrahy-
drofuran (THF), dimethysulfoxide (DMSO)%52 SigmaA}
(St. Louis, MO, USA)IX USRS 2 & O& A%E
2 EFAIRE TYste] AMEBIh. Staphylococcus aureus
(ATCC25923)= 52)2) 29 (Pusan, Korea)?] H]AEAH A0
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mer(BSA) 2gg 150mLe] HaFEHSo ¢As] =9 %
12A175<r SAAX(-80°C, S0mTom) AZT Axd EF
EZE Al(micro sieve)E BHAA U 2719 YAE= B
FIAT (<62, 62-88, 88-125, 125-177 um). Pore former
£ A %= control matrix® 7] 9181 499 cefa-
droxite 150 mLe] BE5FF 5 ¥ 53U W=
powderE A|Z3 Tl Polyurethane A (T4 3 EHE 5-
1%(wiw)e] EEZ THF Y3 60 °Ce) &25zdA A
A3 IsEA =9} Polyure- thane T4 ¢438] =
A &, 54 AR AR cefadroxil 2L zHzt 30, 40, 50
% (wiw, 2z} pore former®] 15, 20, 25% 3NFH)e] &
o] HEF Wil A A& mtele] Z Ak 2L
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Figure 1-The effect of different pore formers on the release of ce-
fadroxil from the polyurethane matrix: (O) BSA; (A) d-mannitol;
(O) PEG1450; (@) no pore former. Matrices contain 50% lyo-
philized powder (particle size=62-88 pm, pore former: cefadrox-
il=1:1), equivalent to 25%(w/w) pore former. Data cited from
reference.[10]
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Figure 2-The effect of (A) particle size and (B) loading dose of
Iyophilized BSA/cefadroxil (1:1) powder on the release of ce-
fadroxil from the polyurethane matrix. (A) Matrices contain 30%
lyophilized powder, equivalent to 15%(w/w) pore former: (H) 125-
177 pm; (A) 88-125 um; (V) 62-88 um; (V) <62 um. (B) Ma-
trices contain lyophilized powder with particle size of 62-88 pm:
(©) 50%; (1) 40%; (L) 30% (pore former: cefadroxil=1:1). Data
cited from reference.[10]

10 12

Table I-The Effect of Loading Dose of Pore Former on The
Recovery of Cefadroxil from the Polymer Matrix Before and
After 12 Hours Release Study

Loading dose of Recovery percent (%)
lyophilized powder Before release After release
30% 946 = 4.6 286 =25
40% 96.3 + 2.8 116 £ 18
50% 952 £ 4.8 56+15

Polymer matrices were fabricated by the solvent casting method and
contained 30, 40, or 50% of lyophilized powder (equivalent to 15, 20,
and 25% BAS, respectively) with the particle size of 62-88 {im (mean +
SD, n=3).
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Figure 3-The effect of fabrication method of polyurethane matrix
on the release of cefadroxil from the polyurethane matrix: (O)
freeze drying method; (@) solvent casting method. Matrices con-
tain 30% lyophilized powder (equivalent to 15% BSA) with the par-
ticle size of 62-88 um.

Table I-The Effect of the Fabrication Method on the Reco-
very of Cefadroxil from the Polymer Matrix before and after
12 Hours Release Study

L Recovery percent (%)
Fabrication method
Before release After release
Solvent casting 94.6 £ 4.6 28.6
Freeze drying 93.8 = 6.5 249 2.9

Polymer matrices contain 30% lyophilized powder (equivalent to 15%
BSA) with the particle size of 62-88 pm (mean * D, n=3).

50u&)l EH o
o] freeze drying me-
o} (DMSO)<}+ polyurethanevrx] g He =
7] Wi 2 Y-S 2R FAIPEA &
i nupq HL = FREe AR gEe Ao AztET
o8yt thad o) UlR-7=Z Wi solvent casting method=
A3 matrix BT} Cefadroxil®] WE&E7T EA3] w2A
vehd Ao w AZAEW (Figure 3), T8 AEAE &
< Ao=w AzZtEATH (Figure 4)
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Figure 4-Antibacterial activity of cefadroxil released from the
polyurethane matrix fabricated by (O) freeze drying method: (@)
solvent casting method. Matrices contain 30% lyophilized powder
(equivalent to 15% BSA) with the particle size of 62-88 pm.

(A)

Figure 5-Cross-pectional view of polyurethane matrix fabricated by
(A) solvent casting method (X 500) and (B) freeze drying method
(X50) using SEM. Matrices contain 30% lyophilized powder
(equivalent to 15% BSA) with the particle size of 62-88 m.
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