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Abstract — Microspheres of sizes under 10 micron could be vbtained by cross-linking gelatine with glutaraldehyde
i the suspension of aqueous gelatine solution containing carboxy-fluvrescein in cotton seed oil.

The site specific medication of the microsphere was investigated in vitro in the existance of degradable enzvime ai
37°C, pH 7.4 phosphate buffer solution and the release of the fluorescein was analyzed by the diffusion model acconi-
panying protease degradation at the surface of sphere.

The release of the simulated medicire could be described by the diffusion model, and the diffusion coefficient and
the rate constan! of the enzymatic degradation were 0.25 - 109 cmmin and 0.135 « 10-6 cni/min, respectively.
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Fig. 1. Various possibilities of drug release from
microspheres: (A) microspheres loaded with
drug, (B) diffusion, (C) diffusion plus ero-
sion (biodegradable carrier); degradation
proceeds only onto the surface, (D) dif-
fusion plus erosion (biodegradable carrier):
degradation proceeds along pore.
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Fig. 2. Ideal case of drug release from a micro-
spheres.
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Fig. 4. Relationship between mean diameter and

stirring speed.

Fig. 5. Optical photomicrographs of the micro-
spheres for various gelatine concentration:
(A) 50 mg/ml, (B) 100 mg/ml. (C) 150 mg/
m/, (D) 250 mg/ ml.
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Fig. 6. Optical photomicrographs of the micro-
spheres; the effects of surfactant: (A) with-
out surfactant, (B) with surfactant (3 m/
Span 80, HLB 4.3).
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“ig. 7. Release patterns of 5.,6-carboxy fluores-
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dehyde, with protease (0.05 mg/ml), B: 0.5
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oleh vt & Aol = HLB7F 4.3¢ 4 Fig. 6l 4
Bz oubel o] wodsle] ARl v nAE Axg

WEs Aol o] AN W

4-3. TZHOIEHE SuisiE ASUS
5% FERYAH FEoN Yrlers wehai

A zg A a}Fd’ u) &7-A o) & 5, 6-carboxy fluoresceino]
142 Fig. 7ol vieblich P A%AE 05
m/ 7‘47%}04 Azxg Jx7l E4FS 0.05mg/miE
245 2ol 4] ekE-o] upEdr e 7o 7w 2 3HA)
410 miS A 7bskel 1) 2ak alabel ulsh whAI 7
c o] e Tl AFgHE} vtel A
Fpobn wioleh 4aEc Yelis

EAsA e Al AFEHE ds <)

BEE=g|

Hafjukg-o] glo] ¥}
sto] 4AF(D)E Fataich ol
gl7] wiel el "Ae Lsiel, mal (12) 47
(7)%,1 L2 dn) e ghe Otk 27
A& LN FEE
HaorgHo g

T 025X

gofurgol

Az 259

2

210 - -

Z 09} /A//’/////'

g 0.8F '/,//' _L/‘ B

E ().7{’ L

¥ o6’

g | 2

< 05§ Dyeyis ki
=04t 1.23x 1073 0.3x 1074
i

= (L35

:7:‘ ()(]L . . .
é 0 200 400 h()() 8()() ]()U() o0 1800
= Release time (min)

'T'

‘ig. 8. Plots for estimation of intraparticle diffu-
sion coefficient and biodegradation rate
constant: A: 0.5 m/ glutaraldehyde, with
protease (0.05 mg/mJ), B: 0.5 m/ glutaral-
dehyde, without protease, C: 1.0 m/ glutar-
aldehyde, with protease (0.05 mg/m/).
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NOMENCLATURE

B,y dimensionless concentration of drug in the
sphere by burst effect [-]
: concentration of drug in the sphere [g/cm?]
C,: initial concentration of drug in the sphere [gicm®]
C.,: initial concentration of drug in the sphere just
after bursting [g/cm?®]
: residual concentration of drug in the sphere [g/
cm®)
D, : intra particle diffusion coefficient in sphere [em?/
min]
E : enzyme concentration {g/em?)
f : fraction of enzyme adsorped on the surface [g/
cm®] or [-]
- modified surface reaction rate constant [cm/
min]
: biodegradation rate constant lg/cm? min]
. equilibrium adsorption constant [~]
: mass of the drug release [g]
: mass of the sphere [g]
: mass of the drug release at time(t) [g]
:mass of the drug release at infinite time [g]
. number of the microsphere (-]
. the radial direction position [cm]
. the radius of the microsphere [cm]
. the radius of the microsphere at initial time [cm)
. dimensionless residual concentration [-]
: time [min]
- volume of the solution [cm®]
- volume of the microsphere [cm®)
. dimensionless radius of microsphere [-]
- dimensionless concentration of the drug in solu-
tion [-] :
.+ dimensionless concentration of the drug which
could be released by diffusion and biodegrada-
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tion in the sphere [-]
y, 1 dimensionless concentration of the drug in the
sphere [-]
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