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Table 1 Structures of some commonly used orthopaedic polymeric materials

Polyethylene —(IJ—(ID—Cli—(ID— 153
H HHH
fon
Polypropylene - CII - (i') - (|3 - (IJ - 260
H H H CH;
L
|
Polytetrafluoroethylene - CI) — (|3 — CIJ - (IJ - 399
(PTFE) F F F F
|y o
Polymethylmethacrylate - C|) - CI2 - (l) - (|3 — 378
(PMMA) H CIDO H CO
OCHs; (BCH3
R
Polyamide (nylon 66) - N- (|3 -N-C- I -C—- 323
H H
6 4
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Polyethylene terephathalate

342

N.B. Tg(K) = glass transition temperature in degree kelvin

Touvluwedmasnlflumashndanszgnasld
dudutsznaveasdasafiun (joint surface com-
ponents) wiaaaldlududidonnsign (bone
cements) lusnumeaas “grouting agents” @4
NuaziBuailaznanesly

Joint Surface Components lumahdndasasslnn
wazith leeldfudiunades -lave Judifiuaiu
atheaunsvaty hasandudiunadnes-lansd
fusvantanuBoamudinifudiulany -Tans
fnaaslumsed 2@ wanuinigudiunadmes-
Tansfitrandanuasmsneiiionnmsdnnson
vadangl@dnsne

Table 2 Coefficiets of friction for metal - metal and metal - polymer implants.

Cast cobalt-chromium alloy Dry 0.80
(metal-on-metal) Distilled H,O 0.38
Synovial fluid 0.16
Globulin solution 0.16
Albumin solution 0.18
In vivo 0.04

Cast cobalt-chromium alloy against Synovial fluid
high density polyethylene In vitro 0.04
In vivo 0.02

AISI 316 alloy against Synovial fluid
high density polyethylene In vitro 0.10
In vivo 0.02

Cartilage - on - cartilage In vivo 0.006

wadwasilfifudiulsenavrasdadafion
lasvhlufiusldwefiontaugiaenamuwiudiugs (high
density polyethylene, HDPE) #ZaiaSausadnedule
m3iuau Sclippa uay Piekarsaki® wuiiaisn
W39 HDPE enuduluensuau 20%  leenhwiin  en

tensile strength WnZuUszanm 2 wh uavillawEsa

wsasneidulamsuan 40% @1 elastic modulus
ugeila 248 x 10° ps  Bdln&iAteen elastic modulus
28INTLONATI wanansdanui e iasausede
Eulumsuan creep properties Afusnn Fauandg
Tuguit 1
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POLYETHYLENE

PE 20% w/o CARBON

PE 40% w/o CARBON

Grouting Agents wadwasnfiuxldly bone
cements fa wadwnawaselasiaa (PMMA) wiih
PMMA azlailegnléludnsmzaasnia (adhesive)
udagldludnwmeaas grouting agent fAa 14ussq
Tulwssnszgninefiauazsunssnaanngunszgnifian
fau lauvhldAfisunaniie PMMA luuinaas
“bone cement”

PMMA gniitanldiiiu bone cement luns
mdanszgniuasausnandull 190 lay Chamnley
Bone cement 7il#Ussnavudiodiuiiiduaaiman
fuduiliiune  dauilifiueasmmds wiawasslas-
walalwwasidundn naumelalasedluu Haaiu
mafaweadiwalswdu) uar N, N-dimethyl-P-
toluidine (Ls'ﬂﬁl,ﬁmwaﬁLuavl,wﬁuﬁqmmﬁ@'h) dul
Dune Aaduwenaas methylmethacrylate - styrene
copolymer fu polymethylmethacrylate aga1a
GinuuiBandame  Wweld bone cement 2% (radio-
paque) FLaMNLAMIATINFALILSIFIBNG

aghalsfionaudin PMMA avifufisassuuasld
14 bone cements fuathaunsnaes HNdenaaviu
ffssrautigmundssmsfertuvenaldmanyas
vTvm”mqmmw@aﬂaLLaz%’amw {f8931n PMMA
duidafidandranlny e tensile strength e
tszanms 26 MN m~%2 uagen fraction toughness
Wee 1.2 MNm~¥2 dsznaufuanaiouiiindu
(exotherm) amziiawafmalswduaandrogs 1w
wal¥adidadathadugminme  dutuiridawmeri
fowenendSulgsqmmneas bone cements law
MILEINLTY PMMA daaddaoiadie ) 21w

aalany (metal wires), wWuluasuau (carbon
fibres), uleazmila (aramid fibres), Wau (glass
spheres), W3t (rubber particles) WRATNINTEQN

(hydroxyapatite)

datnuidudinanlaun msaSuusisne
lavewanfiiflon (titanium alloy) lugdeasemdie
(mesh), dua1a (wire) wavws (powder) law
Schnur uay Lee®™ msidduusamaidulumsuau
Tae Pillar et al® msiSausnandansandarwing
lay Park et at” uay Castaldini et at ® s
wWinwssmedulalansandasmilng lag Murakami
et al® MIIE5NUIIe2Y rubber particles law
Murakani et al ('© LLazﬁuq

diasnn PMMA dafitfymesnandiadu 1in-
TNunmavhuldanenenanaaadnay PMMA funafwes
iadu wismaldwedmassinduunu PMMA
fat19lu Weightman et al¢'" 1éviimisnaaas
lagld PEMA (wadiefiamastlasiaa) unu PMMA
U91ng31 bone cement #lddautegondinly fe
fieh tensile strength esn3enile wasiien ducti-
lity (% elongation at fracture) Useanm 5-10 i
989 PMMA bone cement #sfinal#ifinnmsaneh
vasnszgnifisalulwssnszanlddodlanmuily

adlsfiamamninisia3ausy PEMA bone
cements MelEAII ] YuaLAEITUMILETHLT
PMMA bone cements adnandisdiu PEMA fith
siuvalinduisguadmesimanzanlumsldaulu
bone cement dialyl
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