CHAPTER 1

INTRODUCTION

Acrylic polymer is ‘ red as a "bone cement”,
although it is used as.a. gi mj agﬁll the canal space in a

hollow tubula bone iC_ dewce and not as an

adhesive. Charnley(1) i _polymethylmethacrylate, PMMA into
orthopaedic surgery inf :';x erial consists of liquid
and powder compone quid® is n Aaly methyl methacrylate
monomer with tr ., hyidro, - to prevent premature

polymerization, and _id e to promote cold curing.
Jll_;z-

The powder is made up of a e

of methyl methacrylate=st 'f 7 méthylmethacrylate and

ula ‘(21}-5[! um diameter) mixture

sometimes barium & ,_‘."1, “' s usefulness results

from its ability to m)l to a ngid form in a shuﬂ period of time (8-12
min after mixi ﬂ f nce of water or
biological ﬂm ﬁ %ﬁ: ﬂMﬁ:am be balanced
the poo ﬁlm WA.' MBVTﬁ‘Hmthmmc
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Since the PMMA bone cement presents some mechanical and
biological inconveniences, investigations into improvement of the
properties of the cement, the cement-bone interface and the cement-
implant interface would have far-reaching consequences. There are in

fact two major research inmitiatives in progress: first, to eliminate

cement completely by developing either bone ingrowth into a porous




metal stem or bone apposition at a bioactive surface and second, to
improve the mechanical properties and/or to reduce the exotherm of
existing acrylic bone cement by various methods of reinforcement.
While most investigators have tried to improve the mechanical
properties of bone cement by v s, methods of reinforcement of the
PMMA bone cement, Wﬂ@ @ha\re tried with a new bone

cement, more ductile l.‘-'m.'lt polyethylmethacrylate

(PEMA) powder and™#-buevlinethacrylate omer (n-BMA). It has
cements, not only ysicochemically and

biologically. Unlike T irritant to soft tissue

and less toxic to denfal pulp(3-5) and has been shown to have a higher

fracture toughness and ife(6) as well as a lower
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exotherm than the conventl x bne cement. Unfortunately, the

weakness and Behth al. | 'mtmdﬂinn of hydroxyapatite
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properties of the hydroxyapatite reinforced PEMA bone cement.

HAP) powd IE;ﬂlth PE mdnced Giicreases in the Young's modulus

In the present study, mechanical property improvement of the
bone cement has been attempted by using a new bone cement using
PMMA-Co-PEMA powder and MMA monomer instead of n-BMA

monomer and PEMA bone cement. Further mechanical property



improvement was investigated by reinforced with either BaSO4 or

hydroxyapatite, both untreated and silane treated one.
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