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Abstract  Acrylic bone cements have been used 

for about 40 years to fix artificial prosthesis to bone 

structure. The properties of the acrylic bone cement 

mostly depend on the characteristics of the beads, 

which are the main component of the solid part of 

the cement. In this work beads of poly(methyl 

methacrylate-co-styrene) were synthesized by 

suspension polymerization. The objective of this 

study was to obtain polymeric beads with particle 

size distributions and molecular weights that will 

permit the formulation of bone cements according to 

the international standards. Polyvinylpyrrolidone 

and polyvinylpyrrolidone-hydroxyapatite mixtures 

were studied as stabilizers of the system. Benzoyl 

peroxide (0.1, 1.0, 1.5% wt. in reference to the 

monomer) was the initiator of the reaction. The 

copolymeric beads were characterized by different 

analytical techniques. Polyvinylpyrrolidone alone 

was the best stabilizer and the bone cements 

prepared with polymer having low (247,000 g/mol) 

and high (800,000 g/mol) weight average molecular 

weights had static mechanical properties according 

to the requirements of commercial materials. 

Keywords  bone cements, poly(methyl metha-

crylate), suspension polymerization, mechanical 

properties. 

I. INTRODUCTION 

Acrylic bone cements are frequently used to fix the 
artificial prosthesis to the skeletal human system. The 
main application of bone cements is in the Total Hip 
Replacement. They have been used with this purpose 
for about 40 years (Charnley, 1964a, b). These materials 
main function are to secure of immediate anchorage of 
the implant and to permit a better distribution of body 
loads between the prostheses and the bone (Charnley, 
1970; Planell et al., 1995).  

Acrylic bone cements are composed of  two parts, a 
liquid part: methyl methacrylate (MMA), N,N-
dimethyl-p-toluidine (DMT) and hydroquinone (Hq) 
and a solid part composed by: acrylic beads, usually 
poly(methyl methacrylate) (PMMA) beads or their 
copolymers, benzoyl peroxide (BPO) to initiate the 

polymerization reaction and frequently they also include 
a radiopaque agent such as barium sulfate, or zirconium 
oxide.  

The setting and mechanical properties of the acrylic 
bone cement depend on the characteristics of the beads, 
which are the main component of the solid part of the 
cement (Lee et al., 1973; Pascual et al., 1996). The 
polymeric beads constitute about 70% by weight of the 
polymerized cement. The diameter of most of the 
acrylic particles used for bone cement ranges between 
30 and 150 m (Planell et al., 1995), however, there are 
reports where the average diameter varies between 10- 
30 m (Pascual et al., 1996). The shape of the particles 
is related to the manufacture process used (Planell et al.,
1995). The molecular weight of the polymeric beads 
differs and depends on the cement commercial brand. 

The weight average molecular weight ( Mw ) has values 
between 0.8x105 and 7x105 (Vila, 1992). It has been 
reported that some mechanical properties of the PMMA 
are independent of the molecular weight, for example 
abrasion and wear. Other properties such as tensile 
strength increases with the molecular weight up to 1.5x 
105 g/mol, above this molecular weight there is no 
change (Lautenschlager et al., 1987) 

Although there are some reports about the influence 
of the chemical composition, morphology, particle size 
distribution and molecular weight distribution in the 
final properties of the bone cement (Brauer, 1986, 
Zaldívar et al., 1991; Morejón, 1992, Pascual et al.,
1996), the study of new stabilizers to obtain polymeric 
beads with optimal properties (morphology, particle size 
and distribution and polymer molecular weight and its 
distribution) is interesting because of its scientific and 
practical interest. In this work we analyzed the influence 
of the method to obtain the polymeric beads, on final 
properties of the bone cement. Copolymeric beads of 
poly(methyl methacrylate-co-styrene) P(MMA-ST) for 
bone cements were synthesized by suspension 
polymerization. In order to obtain adequate particle size 
distribution, two stabilizers of the suspension system 
were studied. We studied polyvinylpyrrolidone (PVP) 
as stabilizer of the suspension copolymerization of 
MMA and ST because by modifying its concentration 

 


