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Preparation and Characterization of Nano-sized Hydrogels (nanogels) Using
Inverse-miniemulsion Polymerization Method for Protein Drug Delivery

Soo-yong Kang, Odonchimeg Munkhjargal, Seong-cheol Kim, Ah-reum Park, Young-Key Shim and Woo-kyoung TLee'

School of nano engineering, Inje university, Gimhae, Korea
(Received January 6, 2010 + Revised February 1, 2010 + Accepted April 2, 2010)

ABSTRACT - Hydrogels are thought to be a promising delivery carrier for protein drugs because of their favorable aque-
ous environment compared with nano/micro-particles of hydrophobic polymer such as PLLGA. In this study, nano-sized
hydrogels (nanogels) were fabricated using inverse-miniemulsion polymerization method. The mean size of nanogels in
range of 90-160nm and affected by the preparation parameters such as sonication time and concentration of monomer. While
longer sonication time and lower concentration of acrylamide monomer showed a tendency to produce smaller nanogels and
to have lower lysozyme activity, variation of bis-methylene acrylamide concentration made no difference. Although both
longer soncaton time and lower acrylamide concentration increased in vitro release rate, acrylamide concentration was more
effectively affected to the control of protein release rate, which indicated that the release rate of protein from nanogels
affected by not only their size but also internal structure. In conclusion, nanogels prepared by inverse-miniemulsion can be
a useful carrier for application of protein drug, because of simple process, minimum contact of organic solvent and high

protein activity.

Key words — Hydrogel, Nanogels, Protein drug delivery, Inverse mini-emulsion polymerization, Lysozyme
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Figure 1-Inverse miniemulsion polymerization method for preparation of nano-sized hydrogel (nanogel).
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Table I-Preparation conditions for nanogels

Sample Acrylamide Bis-Acrylamide Soni.cation
monomer monomer time

A30-B3-S10 30 % 3% 10 sec
A30-B3-S20 30 % 3% 20 sec
A30-B3-S30 30 % 3% 30 sec
A30-B3-S60 30 % 3% 60 sec
A30-B1-S30 30% 1% 30 sec
A30-B5-S30 30% 5% 30 sec
A30-B10-S30 30% 10% 30 sec

A5-B3-S30 5% 3% 30 sec
A10-B3-S30 10% 3% 30 sec
A50-B3-S10 50% 3% 30 sec
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Table II- Mean size and lysozyme activity of nanogel

Sample Size (nm) lysozyme Activity (%)

A30-B3-S10 162 £ 21 99+2
A30-B3-S20 138 £ 41 97+2
A30-B3-S30 97+37 95+3
A30-B3-S60 94 +27 91+4
A30-B1-S30 96+ 26 94+3
A30-B5-S30 99+ 33 93+4
A30-B10-S30 101 £28 91+5

A5-B3-S30 8137 97+2
A10-B3-S30 92+24 96+2
AS50-B3-S10 127 £23 90=+5
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Figure 2—Mean size and relative lysozyme activity of nanogel
depending on (A) duration of sonication (B) concentration of Bis-
methylene acrylamide and (C) concentration of acrylamide.
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Figure 3—In vitro release of lysozyme from nanogel depending on
(A) duration of sonication (B) concentration of Bis-methylene
acrylamide and (C) concentration of acrylamide.
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