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Introduction: Approximately 450,000 total joint 
replacements are performed each year in the United 
states. This is a highly successful orthopaedic procedure 
and approximately 90% of the total hip and total knee 
arthroplasties survive more than ten years. However, 
approximately 1% of such implants fails due to 
infection. This has prompted many orthopaedic 
surgeons to use antibiotic mixed bone cement in total 
joint arthroplasties1-3. However, some authors have 
raised concerns regarding the weakening effect of the 
antibiotic admixtures on the bone cement. Several 
investigators have examined the effect of addition of 
antibiotics on the mechanical properties of PMMA, with 
conflicting results 1-4.  
In this study we compared the compressive properties of 
a commercially available pre-mixed formulation of 
bone cement with added tobramycin, which is FDA-
approved for use in revision of prosthesis infections1 
with such properties of normal bone cement of the same 
brand and of another normal bone cement produced by 
a different company. 
Materials and Methods: For the experiment we used 
“Simplex P with Tobramycin” (Stryker/Howmedica 
Osteonics, Limerick, Ireland) antibiotic bone cement 
with 1 gram of pre-mixed Tobramycin in 40 grams of 
powder. The powder also contained barium sulfate to 
provide radiopacity. Plain cement “Simplex P” 
(Stryker/Howmedica Osteonics, Limerick, Ireland) and 
Osteobond Copolymer bone cement (Zimmer, Warsaw, 
Indiana) without antibiotic served as controls. Bone 
cement was mixed according to the manufacturer’s 
instructions and molded into cylindrical pellets. 
Specimen were radiographed in a Faxatron machine for 
internal defects. The internal bubbles in the specimen 
were measured and the specimen with one or more 
bubbles larger than 1 mm were noted. The samples were 
tested mechanically in compression mode (Instron 
model 5566) at displacement rate 1 mm/min. 
Of the many possible measurements we chose yield 
strength and compressive stress at a pre-set compressive 
strain for comparing the mechanical properties.  
Results: There were 35 Simplex P antibiotic, 42 
Simplex P control and 41 Osteobond control pellets 
used for compression testing. The results of the test are 
shown in Table 1. 
Sample Type Yield strength 

(offset 0.2%, 
MPa)  

Compressive stress at 
pre-set compressive 
strain point of 5% 
(MPa)  

Normal (Osteobond) 53.60 (4.39) 63.10 (5.19) 
Normal (Simplex P) 50.19 (1.66) 57.94 (2.31) 
Antibiotic (Simplex P) 51.31 (3.00) 56.24 (3.49) 
There was a small (2.23%) increase in the compressive 
yield strength and a small decrease (2.93%) in 
compressive stress at a pre-set strain value of 5% for the 
antibiotic cement compared to the normal cement of the 
same brand. Although both values were statistically 
significant (P-value = 0.027 and 0.008, respectively), it 
is clinically reassuring that antibiotic addition did not 
adversely affect the compressive strength. 

The most significant difference was noted when 
comparing different brands of bone cement. There was 
a much more significant difference in both measured 
mechanical properties when Simplex P bone cement 
with and without antibiotic was compared to Osteobond 
than with each other (P-values ranging from 1.19E-09 to 
3.14899E-13).  
Given the small diameter of the pellets compared to 
diameter of gas bubbles we hypothesized that the gas 
bubbles may play a significant role in their mechanical 
properties. Interestingly, there was no statistical 
difference between the samples with defective pellets 
included and after pellets with bubbles were excluded 
from calculations (P-values were >0.05 for every group 
of samples). 
Discussion: The results of our experiment show that 
there is minimal statistically significant difference in the 
mechanical properties of plain bone cement and bone 
cement with added antibiotic. 
     Although when compared to the same brand of 
control, antibiotic addition (2.5%) did not adversely 
affect the compressive strength of the specimen in this 
study, future research is needed to determine if 
increased amount of antibiotic and/or addition of 
several antibiotics will decrease the mechanical strength 
of bone cement. There is a difference in mechanical 
properties of cement produced by different 
manufacturers, even though the chemical composition is 
very similar. The weakness of the study is that it is not 
clear how these laboratory values translate into clinical 
meaning. 
     There is a need for more work to be done on this 
subject, including quantitative elution studies, testing of 
biological activity of the antibiotic eluting from the 
cement, and possible study of animal models. This 
study was designed as an initial step in a research 
project planned at our institution, having the goal of 
comprehensive evaluation of the properties of cement. 
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