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[ 4 Plastic bag
PMMA Powder
(409)

| M—| X,

Glass vial
E:- MMA Liquid =
@0 mly PMMA
_j , Bis—GMA 3
If? ":;yringe
'/
lll. || |
lﬁj 2.
~Coment plug
[ |
PMMA+MMA tri
l A Femur (PUMATIMA L Osteon 2.1 Poly(methyl methacrylate) (PMMA)
) PMMA 1960 , Sir John Charnley
1. PMMA .
, PMMA
, PMMA
10
10%
3
, PMMA Palacos R ( Merck ),
Surgical Simplex P ( Howmedica ), CMW
Endurance ( Depuy ), Zimmer Os—
, , teobondTM ( Zimmer ), Sulfix—60 (
1. PMMA 34
Kind Powder Cement Tensile
Strength
M, M My Mu/My, M, M My M./M, (MPa)
CMW 1.0x 10° 1.45x 10° 39.1
CMW 5.46x 10* | 1.43x 10°
CMW | 1.14x 10° | 4.3x 10* | 1.06x 10° 25 1.95x 10° | 4.7x 10* | 1.43x 10° 3.0 44.7
Palacos R | 4.59x 10° 3.88x 10° 51.4
Sulfix—6 | 1.19x 10° 1.31x 10° 50.7
Simplex p | 8.90x 10* 1.19x 10°
Simplex P | 1.95x 10° | 4.4x 10* | 1.98x 10° |  4.49 2.03x 10° | 5.1x 10* | 2.42x 10° 4.78 50.1
Kallodent 5.4x 10° 25 7.5x 10° 3.0
Stellon 7.2x 10° 25 9.0x 10° 3.3
Rostal | 4.74x 10° | 1.09x 10° | 3.24x 10° 25 5.77x 10° | 1.3x 10° | 3.16x 10° 25
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Sulzer ), Duracem 3 (
Boneloc (

SulzerMedica )

Polymers Reconstructive

A/S )
1 4
2.1.1
Methyl methacrylate (MMA) PMMA
uv
PMMA
80
benzoyl peroxide (BPO)
. PMMA
BPO N,N—
dimethyl—r —toluidine (DMPT)
. BPO PMMA
PMMA ( 270,000~
1,200,000)
5
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Q
H2c=<|:-c-o—cr|3 MMA
(97% v/v) CH3
5O
— N CH;  owmet
(2.7% viv) H3C’
(750 ppm) HOQOH HQ
PMMA
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— (69% win) —[—HZC-E=OH PMMA
0
CHj
(o] [o]
= — c—0—0—C
N (0.75% w/w) Bro
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2. PMMA 3
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hydroquinone (HQ)

X—ray
barium sulfate (BaSO.)
( 2).
2.1.2
. PMMA
1
5 15
3 10
MMA
37-80 110~124
( 3).%7 56~60
S MMA
PMMA
10 vol%
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o
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( .M PMMA
gentamicin clindamycin
12
2.2
2.2.1
(calcium phosphate) 1976
PMMA
2. 8
Cement|  Active Ingredients Modifier | Compressive Tensile
Type Added | Stength (MPa) |Strength (MPa)
PHA TTCP+DCP - 34t 4 -
PHA TTCP+DCP PHA 37 -
PHA TTCP+DCP PHA/FA 5-28 -
PHA TTCP+DCP PHA 10-42 -
PHA TTCP+DCP - 36 -
PHA TTCP+DCP - 0-51 -
PHA TTCP+DCPD - 31+ 5 -
PHA TTCP+DCPD - 93 -
OCP a-TCP+DCPD - 173 -
OCP a-TCP+DCP PHA 50t 5 8t 1
? a-TCP Collagen 15¢ 5 -
CDHA a-TCP PHA 70t 5 11+ 2
DCPD b-TCP+MCPM - - 01+ 11
DCPD b-TCP+MCPM plaster - 09t 32
PHA DCPD+CaC05 b-TCP - 06t 1.7
DCPD |  a-TCP+citric acid - 110+ 20 -
DCPD |  a-TCP+citric acid - 90-120 -
? a-TCP+DCP+b-TCP - 18-35 -
CDHA | MCPM+TTCP+Ca(OH), | - 50-90 -
0CP MCPM+a-TCP - 12+2 31
CDHA MCPM+Ca0 PHA 6t 1 241
COoP MCPM+Ca0 PHA 6t 1 15¢ 05
OCP a-TCP+DCPD PHA 6t 1 12+ 03
DCPD TTCP+MCPM - 4+ 1 -
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80

pH
2
3
2.2.2
13
osteocalcin
MRNA
polyphosphate
DNA
2.3 Bis-GMA
1963 Bowen

bisphenol—A—glycidylmetha—
crylate (Bis—GMA)
Bis—GMA PMMA

10

Bis—GMA PMMA
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Bis—GMA
( 3.
. Bis—GMA
11
HA
HA
MMA Bis—GMA
4
2.3.1
Bis—GMA
PMMA
. Bis—GMA
Bis—GMA triethylene gly—

col dimethacrylate (TEGDMA) DMPT

glass ceramic apatite—Wollastonite
(AW-GOC), a b—tricalcium phosphate (a
b—TCP), HA glass bead BPO

g—methacryloxypropyl trimethoxysilane (g—MPS)

2.3.2
Bis—GMA

PMMA
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3. Bis—-GMA  PMMA

14

Mechanical Properties Bioactive Bone Cement PMMA
Dough Type | Injection Type | Cement
Compressive Strength(MPa) 270 220 95
Bending Strength (MPa) 135 120 85
Tensile Strength (MPa) 50 50 25
Fracture Toughness (Mpam’®) 16 16 11
3 PMMA
Bis—GMA
, Bis—GMA
14
2.3.3
Bis—GMA PMMA
Bis—GMA
Bis—GMA
Bis—GMA

(Young's modulus)

60 wt%
10

Bis—GMA

15
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¢MPS

- g
—MPS 0.2 wt%
0.1-0.2 wt%
16
Bis—GMA
AW-GC
AW-GC
HA
HA b-TCP
17
Bis—GMA
dexamethasone
18 phenothiazine
Bis—GMA
19 Bis—GMA
14,20
Bis—GMA Bis—GMA
TEG-—
DMA
( 4).
TEGDMA PMMA

11

Bis—GMA
, Bis—GMA
3 4 3MA 4MA
Bis—GMA
3.
3.1
3
2! Polypropylene (PP) spatula  bowl
1 -15
4
1~-2 Hz
45~120
2
30~180 2,300~4,000
rpm
3
3 Sim—

plex Enhancement Mixer (
Stryker High Vacuum System ( Stryker ),
MITAB ( Mitab ), Optivac ( Mitab
), Stryker Mixevac ~ ( Stryker ) Sterivac
( SD ) . 3
MITAB

Howmedica ),

-28

kPa 30~75 PP spatula
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4 24

Mixing System Reduced Pressure Porosity Compressive Strength | Flexural Modulus Flexural Strength
(kPa) (%) (MPa) (GPa) (MPa)
x s x s x s x s
Howmedica Mix Kit 12 Atmospheric pressure 16.4 0.78 65.79 7.80 211 0.10 54.67 6.00
Zimmer Osteobond?® -39 10.3 0.81 7171 5.22 227 0.20 59.78 4.20
Summit LoVac?® Bowl -39 9.86 1.24 79.29 8.90 2.65 0.10 69.17 3.50
Cemvac? -69 437 155 74.14 391 247 0.18 60.20 7.16
Summit Hivac® Syringe -72 317 1.54 79.18 433 2.60 0.10 70.10 470
Summit HiVac® Syringe -86 1.70 0.76 7452 5.75 2.54 0.06 65.90 5.00
Mitab Optivac? -86 1.44 0.24 81.04 12.17 2.59 0.25 72.69 9.66
Optivac «1000 Increased fatigue strength
Cycles -
35+
30¢
254"
2 201"
3. 150
101"
il 5""
Hand mixing Vacuum mixing
- - ' L
micro—cracking
1 Hand mixing Low vacuum mixing  High vacuum mixing
5.
) 23
2 —72 kPa
(30 kPa) 2
PMMA
1, 2
3 ;
2 1) 3
(-70 kPa )
: 2)
22,23
( 3).
) 3) 1, 2
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