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Abstract — Nanoparticles have been developed and applied for various applications to intelligently deliver bioactive
materials. Herein, lactocin was processed into nanoparticles with methacrylic acid-methyl methacrylate copolymer (1:1)
(eudragit L100). The eudragit polymer can protect lactocin from the stomach acid and release lactocin in the intestines.
When acetone and pH 7 buffer solution were used as non-solvent and solvent, respectively, the smallest volume-average
particle size (290 nm) could be obtained. Freeze drying in presence of carrageenan (dispersant) can process the particles
into dried powders with minimum aggregation. SEM observation revealed the primary particles prepared based on lac-
tocin and eudragit were of a few tens of nanometers.
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Table 1. Selection of a non-solvent for the preparation of lactocin nanoparticles based on the precipitation amount (wt%). A buffer solution

(pH 7) was used as the solvent

Nonsolvent

Acetone  Ethanol  Toluene Cyclohexane Benzylalcohol Ethylacetate ~ Water

Aceticacid Methanol

Precipitated materials (wt%) 82 51 32

21 16 16 14 5
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Table 2. Volume average mean sizes of lactocin/eudragit particles
prepared at different conditions

Nonsolvent Lactocin  Eudragit Use of Mean pa}rticle

(%wW/v) (%w/v)  omogenizer sizes (micron)
Benzyl alcohol 0 0.2 N 11.01
Benzyl alcohol 0 0.2 Y 10.80
Benzyl alcohol 0.2 0.2 N 3.96
Benzyl alcohol 0.2 0.2 Y 13.48
Ethanol 0 0.2 N 1.35
Ethanol 0.2 0.2 N 0.64
Ethanol 1.0 1.0 N 0.61
Ethanol 2.8 2.8 N 1.63
Ethanol 0.2 0.2 Y 0.45
Ethanol 0.1 0.2 N 1.12
Ethanol 0.1 0.2 Y 0.95
Acetone 0 0.2 Y 508.91
Acetone 0.2 0.2 N 0.69
Acetone 0.2 0.2 Y 0.29
Acetone 0.1 0.1 Y 576.52
Acetone 0.06 0.1 Y 0.85
Acetone 0.03 0.1 Y 0.47
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Fig. 1. Particle size distributions of lactocin/eudragit particles pre-
pared using different non-solvent: (a) acetone, (b) ethanol
[sonication =2 min, pH 7 buffer solution 10 ml, lactocin 0.2%
(w/v), eudragit 0.2% (w/v), non-solvent 40 ml, with homogeni-
zation].
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Fig. 2. Particle size distributions of lactocin/eudragit particles pre-
pared at different lactocin concentrations: (a) 0.03% (w/v), (b)
0.06% (w/v), (¢) 0.1% (w/v) [sonication =2 min, pH 7 buffer
solution 10 ml, eudragit 0.1% (w/v), non-solvent(acetone) 80 ml,
with homogenization|.
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Fig. 3. Particle size distributions before (a) and after, (b) freeze drying
and re-dispersion of lactocin/eudragit particles [sonication time
=2 min, pH 7 buffer solution 10 ml, lactocin 0.06% (wW/v),
eudragit 0.1% (w/v), acetone 80 ml, with homogenization].
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Fig. 4. Scanning electron micrographs of lactocin/eudragit particles:
(a) before freeze drying, (b) after freeze drying. [(a) pH 7 buffer
solution 10 ml, lactocin 0.06% (w/v), eudragit 0.1% (w/v), ace-
tone 80 ml, with homogenization; (b) carrageenan 1.0 wt%].
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