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We have developed prolonged release preparations of amikacin and epirubicin using micro-
fibrous collagen (Aviten®) in combination with sodium alginate. The effect of sodium alginate
on drug release from collagen was specially examined because an electrostatic interaction was
expected between the carboxyl group of alginate and amino group of amikacin and epirubicin.

The release tests revealed that amikacin was rapidly released from the collagen, while its
release was significantly delayed in the presence of sodium alginate in a concentration-dependent
manner. Moreover, sodium alginate significantly retarded the release of epirubicin from col-
lagen, despite the fact that epirubicin itself exhibited a strong affinity with collagen even in the
absence of sodium alginate. Thus, it was shown that sodium alginate can be used to improve
the controlled-release property of the microfibrous collagen preparation of certain drugs. Since
the microfibrous collagen used is highly biocompatible, its preparations of amikacin and epiru-
bicin with sodium alginate may be useful for local chemotherapy of bacterial infection and
malignant tumor, respectively. e -,
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2o v 7 oflx A~L &L Table 1
W, TETVvERERF L VT LT 5 3D
2, PO LOER, HDH\EEWO NaAlg %
WHFnFh 0.4dml o7 €5 v 60mg 12 WY
X, TR ci R XedE L /. NaAlg
O 4 2.5mg/ml & 5mg/ml @ 2 KHE L
L, AMK (i 5mg/ml, EPI X Img/ml i&7c%
Lo L.

3. BHEER

2. CHBMLILEMERETET v PH 7.00Y
VIR E AR P A K (PBS) 1ml & & b2 iisy
T-812,000~14, 000D fijE £ 1 » — AN HS
FHiF o — 7 (CHRMER CEASDLVIRHA
L, “h# 100ml o PBS duci@ii Lo A §i
B UTeh D, FRRRMT SR R BRI U A SR R L
RlE L. EodetyEEL, AMK T
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4. EHPORERZE
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TDX v 257 & (FA4FH, D AR
e nE (FPIA) Tl L.

2) EPI o%EH:

itk 2 m <+ 727 4 — (HPLC) % FJ
LTHlE Lic. #» 2 4% p Bondasphere Sy
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5. NaAlg OFRMICL 2 EMBHERHOZEL

+v74 ABDEGH,J]EBIOCKEN,
Fe Ry A B L7,
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Table 1. Composition of Samples (A~L) Prepared in This Study

Additive and Drugs Drugs
AMK EPI

Carrier (5mg/ml) (1mg/ml)
G
Collagen (=) % H
5. 0% I
— D J
Collagen (+) 2. 5% E K
5. 0% F L
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Fig. 1. Release Profiles of AMK in the Pre—
sence of Collagen and NaAlg
: A (Control, AMK)
:B (2.5% Na Alg and AMK)
: D (Collagen and AMK)
: E (Collagen, 2.5% NaAlg and
AMK)
A collagens heet(Aviten®)was dripped

> o e []

with 0.4m!l of drug solution, and dried
up at room temperature for 3 days.
The drug-incorporated collagen pre-
parations were inserted into a dialysis
tube (molecular cut off 12,000~
14,000), and put into 100ml PBS.
Aliquots of dialysing solution were
sampled at designated times, and drug
concentrations were measured by HP-
LC or FPIA.

Each point represents the mean+S.
D.(N=3)
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Fig. 2. Release Profiles of EPl in the Pre-
sence of Collagen and NaAlg
[1:G (Control, EPI)
® : H (2.5% NaAlg and EPI)
O :]J (Collagen and EPI)
A : K (Collagen, 2.5% NaAlg and
EPD)
Detailed experimental conditions were
described in the legend to Fig. 1.

Each point represents the mean+S.
D.(N=3)
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Fig. 3. Release Profiles of AMK from Col-
lagen in a Different Concentration of
NaAlg
[1: A (Control, AMK)
A : B (2.5% NaAlg and AMK)
\ : C (6% NaAlg and AMK)
® : E (Collagen, 2.5% NaAlg and

AMK)
F (Collagen, 5% NaAlg and
AMK)

Detailed experimental conditions were
described in the legend to Fig. 1.
Each point represents the meanzxS.
D.(N=3)
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Fig. 4. Release Profiles of EPI from Collagen
in a Different Concentration of NaAlg
: G (Control, EPI)
:H (2.5% Na Algand EPI)
: I (6% NaAlg and EPI)
: K (Collagen, 2.5% NaAlg and
EPI)
< : L (Collagen, 5% NaAlg and
EPID)
Detailed experimental conditions were
described in the legend to Fig. 1.
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Each point represents the mean#+S.
D.(N=3)
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Table 2. Slopes and Correlation Coefficients(r) for the Time vs. Rate of Release Curves
of Amikacin (AMK) and Epirubicin (EPD)

AMK

EPI

Slope(x10 ~2)

r Slope(x10 ~2) r
Control -48. 1 0. 99 -25. 9 0. 91
Collagen —11. 4° 0. 86 -2. 76% 0. 77
Na Alginate(2.5%) -6. 11°>¢° 0. 84 -1. 53® 0. 87
Na Alginate(5%) -3. 91> 0. 65 -1. 94~ 0. 76 -
Collagen-Na Alginate(2.5%) -1. 21>+Y 0. 78 ~0. 8§2>¢9 0. 83
Collagen-Na Alginate(5%) -1. 06" 0. 71 —-0. 86°° 0. 52
a):Significantly different from control (P<0. 05)
b):Significantly different from control (P<0. 0D
c):Significantly different from collagen (P<0. 05)
d):Significantly different from collagen (P<0.0D)
e):Significantly different from Na Alginate(2.5%) (P<0.05)
f):Significantly different from Na Alginate(2.5%) (P<0.01)
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