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Drug release mechanisms of chemically cross-linked albumin
microparticles: Effect of the matrix erosion
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One of the most promising areas of particles is the research and
development of new pharmaceutical formulations, being that the main
application is aimed towards the drug delivery. Among the various
materials used in the production of nano and microparticles, there has
been a considerable interest in the proteins as a starting substance for
synthesis of more sophisticated release systems that may preserve the
molecular structure of more potent and specific drugs [1]. Both bovine
serum albumin (BSA) and human serum albumin (HSA) are used in the
production of nano/microparticles [1,2] in view of their structural
similarity that corresponds to 75% of the homologous sequence. BSA is
more suitable for in vivo tests due to its lower cost.

Thiswork aimed at producing proteinmicroparticles fromBSA using
a hydrochloric emulsion for uses in drug delivery systems. Vitamin B12
(Vit-B12)was used as themodel drug. To obtain such a system, BSAwas
modified with maleic anhydride (MAy) in water, because only a small
number of proteins may sustain dissolution in an organic medium
without their molecular recognition properties being lost. The idea was
to use the vinyl bonds in functionalized BSA (BSAMAy) as a radical
cross-linking/polymerization approach for reaction with N, N-
dimethylacrylamide (DMAAm) in the emulsion. The microparticles
produced at 15 min of stirring without PVA showed the best results in
terms of size, homogeneity, and sphericity (Fig. 1a). In such a case, BSA

played a role as a surface active agent, replacing PVA. For longer stirring
times, BSA was unable to act as an emulsifier. These microparticles
showed an uncommon release profile, consisting in a two-step release
mechanism, at the pH range studied (Fig. 1b). Considering that a two-
step release mechanism is occurring, the experimental data were
adjusted by applying modified power law and Weibull equations in
order to describe release mechanism n and release rate constant k,
respectively. Each one of the release stages was related to a specific
value of n and k. The second stage was driven by a super case II
transport mechanism, as a result of diffusion, macromolecular relaxa-
tion, and erosion. A third model, described by Hixson–Crowell, was
used to confirm the erosion mechanism.
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In order to avoid the harmful effects of organic solvents, many
water soluble polymers such as polyvinyl alcohol (PVA), polyethyl-
ene oxide (PEO), silk fibroin (SF) have been used to fabricate green,
Eco friendly electrospun nanofibers for biomedical applications.
On the other hand SF is an attractive natural fibrous protein, which
has been used for various biomedical applications including tissue

Fig. 1. (a) SEM image of BSA microparticles produced at 15 min of stirring, without
PVA. (b) Time-dependent release curve of Vit-B12 from the albumin microparticles at
37 °C for pH 2.
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