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a b s t r a c t

Bacterial infections are a costly sequela in any wound. The corrosion properties of 0.15, 0.30, 0.45 and
0.60 g of Mg metal were determined in Mueller–Hinton broth by serially measuring the Mg2+ concentra-
tions and pH over 72 h. In addition, the effect of Mg metal, increased Mg2+ concentration and alkaline pH
on the in vitro growth of Escherichia coli, Pseudomonas aeruginosa and Staphylococcus aureus were evalu-
ated in three separate experiments. The primary outcome measure for culture studies was colony-
forming units/ml compared to appropriate positive and/or negative controls. Regardless of the mass of
Mg added, there was a predictable increase in pH and Mg2+ concentration. The addition of Mg and an
increase of pH resulted in antibacterial effects similar to the fluoroquinolone antibiotic; however, a sim-
ple increase in Mg2+ concentration alone had no effect. The results demonstrate an antibacterial effect of
Mg on three common aerobic bacterial organisms, the mechanism of which appears to be an alkaline pH.
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1. Introduction

Regardless of the source or location, bacterial infections repre-
sent significant hurdles in the management of both surgical and
traumatic wounds and contribute considerably to increased mor-
bidity and mortality. The continued advancement of the field of
medicine has emphasized these problems and underscores why
the development of biomaterials that prevent and/or treat infec-
tion remains a major unsolved medical problem [1,2]. The signifi-
cance of this problem is underscored when one considers that
orthopaedic implant-related infections occur in nearly 112,000 hu-
man patients annually and create a $2 billion burden for the US
healthcare industry [1]. Historically, preventative and therapeutic
management of wound-related infections has utilized antimicrobi-

als and adherence to aseptic technique; however, this approach is
fraught with problems and has had incomplete success [3,4].

Bacterial–host interactions are complex and multifactorial.
Although host defense mechanisms (i.e. a competent immune re-
sponse) are important, the virulence characteristics of the bacterial
organisms must also be considered. Together these determine
whether an organism is merely a contaminant or is able to estab-
lish an infection [3,4]. When attempting to develop biomaterials
aimed at preventing/treating infection, it is prudent to understand
that the bacterial population of a wound is not static; instead, the
complex and dynamic interactions between different species of
microorganisms and the physiological changes occurring in the
host result in alterations in the population as healing progresses
[3]. Thus, some important characteristics of a bioabsorbable anti-
fouling device are: (i) it should have a broad spectrum of antibac-
terial activity in the prevention/treatment of an infection; (ii) it
should be nontoxic to the host; and (iii) it should not be suscepti-
ble to the development of microbial resistance.

Current biomaterial research in the area of device-associated
infection has focused on many diverse areas including polymers
[5–7] and metals [8–13]. Thus the concept of a metal possessing
antibacterial properties is not new. The antibacterial activity of sil-
ver was first demonstrated in the 19th century and the use of var-
ious forms of silver as a topical agent is commonplace [8]. Silver
has also been evaluated as an antimicrobial coating on both ortho-
paedic and vascular devices with some success [9,14,15]. One sig-
nificant problem with the use of silver is that it is nonessential to
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