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research. More recently he has developed a research program on tissue 
engineered constructs for hard tissue replacement. 
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Since Sir John Charnley introduced acrylic-based bone cement for joint replacement 
surgery nearly 50 years ago, it has been used widely throughout the world. During this 
time, our understanding of the properties and use of bone cement have increased. The 
users of cemented joint replacement need to know the chemical and physical properties 
of bone cement, which change by even slight variations in the chemical composition. The 
final bone cement is produced and influenced by nurses and surgeons in the operating 
theatre. Control of handling, mixing and delivery procedures is of paramount importance 
in producing a well cemented implant. The development and application of new cements 
and cementing techniques has demonstrated increased long term survival rate of 
cemented implants. This special issue addresses a portion of that effort by publishing 
state-of-the-art papers in the area of acrylic-based bone cement for orthopaedic 
applications. 

The use of acrylic bone cement in joint replacement surgery is described very well by 
Whitehouse and Evans in the first paper. The second paper by McEleney et al. focuses on 
the interaction between the liquid monomer and the polymer powder component of the 
bone cement during the initial wetting phase of mixing, which could be used to develop 
improved cement mixing systems. This paper is followed by a research article by Hoey 
and Taylor on influence of mixing technique on the fatigue performance of bone cement 
when stress concentrations are present within the microstructure. The influence of mixing 
technique is also is reported by Hingston et al., whereby they examined the evolution 
history of residual stresses development within the cement mantle post-polymerisation. 
The effect of intermittent overloads on the fatigue performance of bone cement is 
explained clearly by Evans using a novel crossover experimental design approach. Lewis 
et al. presents an excellent paper characterising the in vitro properties of novel bioactive 
bone cement containing strontia nanoparticles. Kühn presents his highly interesting paper 
hypothesising the application of gentamicinpalmitate as a potential antimicrobial agent in 
joint replacement surgery. The final paper by Kühn and Brünke reports the potential of 
the same novel gentamicinpalmitate coating in the prevention of bacterial adherence and 
biofilm formation post-surgery. 
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We hope that this special issue will serve as a reference volume consisting of high 
quality research papers especially for researchers, biomaterial scientists and biomedical 
engineers. Peer reviewers whom are experts in the field of biomaterials and 
bioengineering have refereed the papers presented in this volume. The referees have been 
extremely helpful and have returned reviews as per schedule. We wish to thank them for 
their reviews and the authors for submitting such high quality research papers. 


