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Introduction: Methicillin resistant Staphylococcus 
aureus (MRSA) is the most commonly identified 
antibiotic-resistant pathogen in the developed world [1]. 
Glass polyalkenoate cements (GPCs), formed by the 
reaction between an ion-leachable glass and an aqueous 
solution of polyacrylic acid (PAA) [2], have proven to 
be both antibacterial and cariostatic [2]; properties 
related to their ability to release beneficial amounts of 
therapeutic ions [3]. We have previously shown that 
silver and zinc- containing glass polyalkenoate cements 
(GPCs) eliminated S. aureus bacteria in vitro [4].  

The larvae of Galleria mellonella (G. 
mellonella)  have been used as non-mammalian hosts to 
study the virulence of bacterial and fungal pathogens 
[5]. G. mellonella provides a screening method that is 
cost-effective and more ethically acceptable. The 
objective of this research is to compare the antibacterial 
efficacy of novel silver- and zinc- containing GPCs 
against published research using six different strains of 
Vancomycin (the most commonly used antibiotic 
against S. aureus) in eliminating MRSA in vivo [6]. 
 

Materials & Methods: 0.5g of glass (56.04SiO2, 
32.76ZnO, 0.33Ag2O and 10.87Na2O, mol.%), was 
ground down to <25μm particles and mixed with 0.2g 
PAA (Mw:210,000) and 0.25ml distilled water to form 
GPC coatings.  These were applied onto Ti6Al4V discs 
(25mmØ, 2mm th.) and placed in distilled water 
(~65ml, 24h) to make up the elutes. Two dilutions of 
elutes were undertaken (5% and 10%). 50µl or 100µl of 
elute was added to replicate bacterial cultures in a final 
volume of 1ml PPB. G. mellonella in final larval stage 
were infected with 1x106 CFU/larvae of (MRSA).  
Delivery was by injection into the last proleg. After 
20min recovery, a second injection of either 20μl 1mM 
PPB or 20μl elute was administered. The larvae were 
stored in an incubator (30°C) and assessed for viability 
at 48h & 72h. Six G. mellonella were used per 
treatment. Larvae were assessed for responsiveness and 
colour. 
 

Results & Discussion:  
 

Antibacterial efficacy is independent of pH (pH 7 was 
recorded for all solutions at all time frames), inferring 
that metal ion release alone is responsible for the 
coatings’ antibacterial efficacy. Larvae that were not 
infected remained 100% viable both in terms of 
movement and colouration. G. Mellonella that received 
the control 1mM PPB post infection were all non-viable 
(immobile and discoloured) at 48hr. Viability was 
rescued with the addition of GPC elutes, but 
demonstrated reduced efficacy over time in the G. 
Mellonella that received day 7 elutes compared to day 
1. GPC elutes from day 30 demonstrated no beneficial 

effects when administered, resulting in 100% mortality 
at 48h. Comparing with the literature, when 
Vancomycin was injected into G. Mellonella infected 
with strains of MRSA (figure 1), the 1 day GPC 
solutions after 72h performed better than two and 
poorer than four strains of Vancomycin.  
 

 
Figure 1: 1, 7 & 30 day GPC elutes % survival at 48h and 72h 
compared to Vancomycin using different strains of S. aureus 
 

Conclusion 
The objective of this work was to compare, using a 
novel in vivo test modality, the ability of zinc and silver 
ion released from novel GPCs, to inhibit or retard the 
colonisation of MRSA compared to Vancomycin. The 
GPC solutions showed comparable results against 
different strains of MRSA. As bacteria can readily build 
up resistance to antibiotics, these novel Zn-Ag GPC 
solution can provide a new solution to rid bacteria from 
hospitals. 
Reference 
[1]I. Gould, MRSA in Practice, Royal Society of Medicine Press Ltd, 
2006, p. 144. 
[2]A. Coughlan, D. Boyd, C.W.I. Douglas, M.R. Towler, 
Antibacterial Coatings for Medical Devices Based on Glass 
Polyalkenoate Cement Chemistry, Journal of Materials Science: 
Materials in Medicine (2008) 
[3]P. J. R. c. i. t. s. c. C. C. E. Dent, 1999;20:1173-6, 1180-2., Resin 
cements: into the 21st century, Compend Contin Educ Dent 20 (1999) 
1173-1176, 1178, 1180-1172. 
[4]H. Forss, Release of Fluoride and Other Elements from Light-
Cured Glass Ionomers in Neutral and Acidic Conditions, Journal of 
Dental Research 72 (1993) 1257-1262. 
[5]G. Cotter, S. Doyle, K. Kavanagh, Development of an insect 
model for the in vivo pathogenicity testing of yeasts, FEMS Immunol. 
Med. Microbiol. 27 (2000) 163-169. 
[6]A.Y. Peleg, D. Monga, S. Pillai, E. Mylonakis, R.C. Moellering, 
G.M. Epiopoulos, Reduced Susceptibly to Vancomycin Influence 
Pathogenicity in Staphylococcus aureus Infection, The Journal of 
Infectious Diesases, 199 (2009) 532-536



 


