Definitions

Allograft: Transplant between unrelated individuals of the same
species
Autograft: Transplant within an individual, from one part of the

body to another

Bioactivity: A material which elicits a specific response at the
interface of the material, which results in the formation of a bond
between the tissue and the material

Biocompatibility: The ability of a material to perform with
an appropriate host response in a specific application; tissue
friendliness in a specific application

Biodegradation: Gradual breakdown of a material by bacterial or
enzymatic action

Biomaterial: A material intended to interface with biological
systems to evaluate, treat, augment, or replace any tissue, organ, or
function of the body (1992); a nonviable material used in a medical
device intended to interact Williams et al biological systems

Biomimics: Materials science and engineering through biology
Buccal: The tooth surface which is next to the cheek

Cement abbreviation system: A for Al20;, C for Ca0, S for SiO,, H
for H,0, and so on

Centrals: The two upper and two lower teeth in the very centre of
the mouth

Graft: A transplant

Host response: The reaction of a living system to the presence of a
material

Implant: A medical device made from one or more biomaterials
which is intentionally placed within the body



148

Definitions

Incisal: The biting edge of the centrals and laterals

in vitro: An experiment carried out in a controlled environment
outside the living organism

in vivo: An experiment carried out in or on a living organism
Laterals: Teeth just adjacent to the centrals (see centrals)
Lingual: The tooth surface next to the tongue

Nano: 10 m

Nanosize: Size interval 1 - 100 nm

Occlusal: The chewing or grinding surface of posterior teeth (molars
and pre-molars)

Osteoconduction: A material property which allows only an
extracellular response at the interface

Osteoinduction: Both intracellular and extracellular affinity of
bone formation

Proximal: The surfaces of teeth which touch the next teeth
Resorption: Absorption of a material, a polymer or a ceramic

Stem cells: Undifferentiated cells capable of proliferation, self-
renewal, and differentiation into at least one type of specialised cell

Tissue engineering: An interdisciplinary field for the development
of biological substitutes containing living cells

Transplant: A complete structure, such as an organ, which is
transferred from a site in a donor to a site in a recipient for the
purpose of reconstruction of the recipient site



Abbreviations

A Al,04

AH; Al(OH); or Al,03-H,0

BET Brunauer-Emmett-Teller test for specific surface area

BMP bone morphogenetic protein

C CaO

CA calcium mono-aluminate, Ca0-Al,03

CA, calcium di-aluminate, Ca0-2Al,04

C3A 3Ca0-Al,05

Ci2A, 12Ca0-7Al,03

CAC calcium aluminate cement

CAH calcium aluminate hydrate

CAPH Ca0-Al,03-P,05-H;0, calcium aluminate—calcium
phosphate

CAPSH Ca0-Al,03-P,05-Si0,-H,0

CBC chemically bonded ceramic

CBBC chemically bonded bioceramic

CitA Citric acid

CIP Control Investigation Plan

CcP Ca-phosphate

CPC calcium phosphate cement

CPH Ca0-P,05-H,0

cpo chronic perapical osteitis

CRO Contract Research Organisation

cS Ca0-Si0,

C,S Ca0-2Si0,

Cs3S Ca0-3Si0,

CSC calcium silicate cement
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Abbreviations

CSH

CT
EDAX
EDS
ESEM
FIB

FM

FPD
FT-IR
GCP
GIC

H

HA
HRTEM
HV

I/p

IBT

IPA

ISO
KVP
MODDE
MRI
p-Sio,
Na-PAA
Na-PAMA
OPC
PAA
PAMA
PBS

PI

PIC
PLS
PMMA

calcium silicate hydrate

computed tomography

energy-dispersive X-ray analysis
energy-dispersive X-ray spectrometer
environmental scanning electron microscopy
focused ion beam

filler material

fixed partial denture

Fourier transform infrared spectroscopy

good clinical practice

glass ionomer cement (polyalkenoate)

H,0

hydroxyapatite

high-resolution transmission electron microscopy
Vickers hardness

liquid-to-powder ratio

inflatable balloon tamp

isopropanole

International Organisation for Standardisation
kypho-vertebroplasty

software for design of experiments and optimisation
magnetic resonance imaging

fumed silica

poly(acrylic acid) sodium salt
poly(acrylic-co-maleic acid) sodium salt
ordinary Portland cement

poly(acrylic acid)

poly(acrylic-co-maleic acid)

phosphate buffered saline

principal investigator, who leads the study conduct at
an individual study site (every study site has a P1.)

patient informed consent
partial least square

poly(methyl methacrylate)



pvC
PVP

poly(vinyl chloride)

percutaneous vertebroplasty
quality of life

root filling

resin-modified glass ionomer
serious adverse event

simulated body fluid

scanning electron microscopy
setting time

scanning transmission electron microscopy
thrombin-anti-thrombin complex
tri-calcium phosphate
transmission electron microscopy
transforming growth factor beta
thyroid-stimulating hormone
tartaric acid

United States Public Health Service
visual analogue scale

vertebral compression fracture
water-to-cement ratio
water-to-powder ratio

working time

X-ray diffraction

X-ray photoelectron spectroscopy

Abbreviations
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Index

accelerators 24, 29, 31, 85,98

acrylicacid 59, 150

active additives 142

aluminates 2,14, 29,47,72,79,
84,99,119,129,133-134,
136-137

analgesics 101, 118,120-121

anti-bacterial effect 59, 61, 67,
137

anti-bacterial features 59, 61

anti-bacterial properties 33,
57-59, 61, 67,137

apatite 2-3,8,11-15,17, 19-20,
25,42,45-46, 58, 84,136

stable 19

apatite formation 14, 17-19, 42,
44,59, 80

apatite phases 42-43, 58

apatite structures 12

apical radiolucency 114,116

autografts 83,147

bacteria 59-61, 72,107
bacterial growth inhibition 59
bacteriostatic properties 57-59,
61,67,137
binding phases 21, 29-30
bioactivity 3,31-33,42,57-59,
62, 65,67,105,107, 129,
137,147
bioceramic materials 78
bioceramics 1-2,11-12, 14, 16,
25,29,72,78,133-134
bonded 1-2,6,11, 17,29, 36,
41,53, 58,79,83-84, 87,
93, 141, 147
injectable 124

biocompatibility 30-33, 59, 75,
78, 85-86, 94, 105,
107-108, 129,137,147

biological apatite 12-13

biological integration 15, 20,90

biomaterial applications 53, 105,
129

biomaterial contact surfaces 44

biomaterial systems 43

biomaterials 1-5, 13-21, 23-25,
33,42-46,52-53, 58,
60-61, 72-75, 79-80,
83-84,105-106, 129,
133-136,141-143

anti-bacterial 57

apatite-based 84

bioactive 59

bonded 73

bulk 15

high-strength 73

hydrated 23,61

injectable 4,62

ionomer-based 36

low-temperature-formed 36

polymer-based 24, 52,143

stable 4,72

third-generation 142-143

biomaterials for orthopaedic

applications 83

biomaterials research 83

blood 21, 65-66

blood tests 66

blood-ceramic material mixtures
66

bodily pain 123,127-129

body liquid 14-15, 17-20, 37,
44, 89

body temperature 2, 8,13, 33,
36-37,43,78,136
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Index

bone 2,4,16,21, 23, 35,64,73,
83-84, 89-90, 114, 138,
144
bone cements 65, 85,118
bone formation 17, 23,45, 53,75,
148
bone ingrowth 15, 20, 45
bone structures 11, 15, 20, 44, 83
bone substitute materials 64-65
bone tissue 11-12, 20, 79, 87-88
hard 15,44
new 4,7,72

Ca-aluminate-based biomaterials
4,105,118, 123
Ca-aluminate-based cement 65,
108
Ca-aluminate-based material 7,
60-61,85-86,113,119
injectable 35
Ca-aluminate-based material in
root canal sealing 113
Ca-aluminate-based orthopaedic
coating materials 87
Ca-aluminate-based orthopaedic
materials 84
Ca-aluminate biomaterials 59, 84
Ca-aluminate cements 22,57,137
Ca-aluminate materials 22-24,
53,76,78,96-97,116
experimental 51
hydrated 18
Ca-aluminate system 4, 62, 85,
137
Ca-aluminates 2-7,12,14-15, 18,
20-21,30-31, 42, 49-50,
57-62,65-67, 75, 84-88,
94-95, 113,137
Ca-carbonates 2,4, 73
Ca-phosphate-based biomaterials
7
Ca-phosphate-based materials 2,
23
Ca-phosphate biomaterials 84

Ca-phosphates 2-8, 22-23,
30-31, 53,58, 64-67,
73-74,79, 84, 87,90, 99,
142,149

Ca-silicate-based biomaterials 58

Ca-silicate-based materials 59

Ca-silicate cements 57,137

Ca-silicate systems 3, 5, 41

Ca-silicates 2-6,13-15, 18, 20,
23,30,41-43,49,57-59,
67,72,84,90,94-95, 137

Ca-sulphate-based materials 23

Ca-sulphates 2, 4,6, 8,13, 30,
66-67,73, 84

CAH see calcium aluminate hydrate

calcium aluminate hydrate (CAH)
2-3,42,113,142,149

calcium aluminate-calcium
phosphate system 43, 45

calcium phosphate material 66

calcium silicate hydrate (CSH)
2-3,42,142

caries 111-112

carrier material 93-96,98-101

ceramic 95

carrier systems 94-95

CBBCs see chemically bonded
bioceramics

electrical properties of 25,
136

nanostructural 1, 3, 83-84,
86, 88,90, 129, 133-134,
136-138,141-144

stable 4,6

CBC biomaterials 72

CBC system, stable 5

CBC systems 2-3,23

CBCs see chemically bonded
ceramics

resorbable 4-5,7

cement 21,49-50, 53-54, 62,
65, 84, 86,90, 99, 102,
107-109, 124

hydrated 41, 54



new 107-109
non-hydrated 53
unhydrated 53-54
cementation 15, 21, 44, 72-73,
110
ceramic biomaterials 6
ceramic carriers 102
ceramic materials 36,98
bonded 33
ceramic systems, bonded 14, 61
ceramics 1-4, 8,75, 93,99-100,
134
bonded 13,16,51,72,87,
99-100, 113,133
nanophase 93
sintered 93,97, 100
special 1-2,72
chemical reactions 2-4, 8, 14,
17-20, 22, 24, 26, 44
chemically bonded bioceramics
(CBBCs) 1-4,11-13,17,
21-23, 25, 29-34, 36,
41-44,52-53,57-58,
71-72,83-90, 93-96,
133-138, 141-142
chemically bonded ceramics
(CBCs) 1-5,7-8,13-16,
23,51-52,72,76,87,94,
99-100, 113,133, 141
chronic perapical destruction 76,
116
clotting behaviour 65, 67
coagulation disorder,
uncorrectable 120
coating material 87,89
coatings 1,8, 15,17,20-21, 44,
72-73,79,87-88,96
dental implant 79-80, 138
flame-sprayed 87-88
complementary binding phases
24,30
CSH see calcium silicate hydrate
cured material 85, 94
curing 17, 22,43, 49, 65-66,96

Index

curing time 23-24,96-97

dental applications 22, 34, 71-78,
80,106,138

dental biomaterial evaluation
106-107,109, 111, 113,
115

dental biomaterials 24

dental cement material 73

dental cements 3, 73-74, 80, 109,
138,143

dental enamel 15, 20, 44

dental-filling materials 78

dental implants 73,79, 87

dental material, commercial 71

dental materials 71-73, 75,77

dental restorations 61, 72,143

dentine 11-12, 15,18, 20-21, 44,
46,78-79

dentistry 72,75,141-143

discoloration 110-112

drug delivery 93-102, 142

drug delivery carrier applications
138

drug incorporation 99-100

drugs 58,61,94-98,101-102

dye penetration 62-63, 74

FIB see focused ion beam

fibrous tissues 79, 87

filler materials 31,53, 85, 129,
150

fillers 6,29,31,50,53

fillings 62-63

composite 63-64

fixed partial dentures (FPDs) 107,
109, 150

flexural strength 23-24, 36,
51-52,97

focused ion beam (FIB) 34, 150

FPDs see fixed partial dentures

fracture toughness 23, 34, 36,
51-52,97, 142

fractures 36, 85,118,120
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Index

geopolymers 3-4, 64,94, 134
GICs see glass ionomer cements
gingival index (GI) 110,112
glass ionomer cements (GICs) 13,
75

glass ionomer systems 29-30, 59
glass ionomers 71-73,107
glass particles 22, 46,50-51, 79
glasses 1-2,31,36,72

stable 30
gutta-percha 75
gypsum 3, 8, 66, 84

haemocompatibility 57, 64-65, 67
hard tissue 3,8, 11-16, 23, 25,43,
58,89, 136
hard tissue of bone 2,23
hard tissue voids 141
hardening 4, 17,19, 24, 30, 50, 52,
59,119, 135-136
healing, complete 77,114-115
high-resolution transmission
electron microscopy
(HRTEM) 6, 15,18, 34,41,
46, 60, 94
high-strength cement materials
22,49,57
HRTEM see high-resolution
transmission electron
microscopy
hydrated cement phases 101
hydrated materials 46, 95, 98
hydrated phases 14, 30, 34, 58,
96,101-102
hydrates 6,13,17,22-23, 45, 54,
61-62,95-96,98, 102
stable 96
hydrating phases 18, 22
hydration 4-6,13,17,19, 22, 29,
32,36,49,53-54,73,
94-99, 102, 133, 136-137
partial 94,96, 100
hydration liquid 97-99
water-based 98

hydration mechanisms,

nanostructural 53,136
hydration reactions 5, 14, 62,95
hydroxyapatite 42,99, 150
hypertrophy 112

implant coating 79, 138
implant materials 15, 20, 60, 72,
96,102
general 22
permanent 67,137
implants 7, 15,20-21, 79, 87-90,
102,129, 148
injectable 94, 102
metal 87-88
inert filler materials 31
inert fillers 31,53, 60
inert phase 101
inflammation 112
inflatable balloon tamp 85, 150
injectability 87
injectable ceramic biomaterials
85,90
injectable materials 85
injectable nanostructural CBBCs
90
integration 14-15, 18, 44, 46, 74,
78,86,119, 135
controlled 15, 25,44
induced 14-15,17, 25, 44-45
integration mechanisms 88
interventional radiologists 85

katoite 3,18-19,42, 44,50, 58
kyphoplasty 65,138

Li-silicate-based crown materials
107

low-porosity materials 22, 49

low-solubility phases 42-43

luting cements 108

metakaolin 3
metallic biomaterials 1



Mg-aluminate-based materials 84
microleakage 33,57,61-62, 74,
76
microstructures 22-23, 31, 34,
50, 52,94-96,98-100
controlled 32,96,136
well-controlled 93,102
mineral trioxide aggregate (MTA)
75-76,113
MTA see mineral trioxide aggregate

nanochannels 52,57, 67,137

nanocrystals 13,41, 43,46-47,
50,52,57-58, 60, 136

nanoporosity 31,43,57-58,67,
137

nanosize hydrates, precipitated
22,46,50

nanostructural contact integration
80

nanostructural integration 14, 16,
78,80, 135

nanostructural materials 84

nanostructures 13, 33-36,41-43,
45, 49-50, 52-54, 57-64,
66-68,136-137

obturation materials 75

OPC see ordinary Portland cement

ordinary Portland cement (OPC)
3,41, 150

orthograde therapy 76,115

orthopaedic applications 22,
83-90,118,138

orthopaedic biomaterial evaluation
117-119,121, 123, 125,
127

orthopaedic cements 64-65

orthopaedics 6,84,118,123, 141,
143

osteoporosis 64,118

pain 83,110, 115,118-120,
122-123,125,129

Index

pain relief 118,120, 124
pastes 13,15, 20, 36, 64, 80,
87-88, 98,138
injectable ceramic 65
patients, osteoporotic 118
periodontal status 106
phosphate ions 14-15,17-18, 42
phosphate materials 67
phosphates 2,14, 29,47,72,79,
84,89, 119, 129,133-134,
136-137
physical vapour deposition (PVD)
79, 87
point-welding 20, 88-90
polymeric biomaterial composites
1
polymers 1,4, 62,73,75,135, 148
stable 96-97
porcelain 73,113
porosity 7,22,31,45,47,53-54,
57-59, 61, 63, 94-95,
97-98,100, 136
complementary 94, 96,99
nanosize 6,22,46,50
open 47,95,97-98,100,136
reduced 23,51,53,136
precursor materials 3, 94-96,
98-100
non-hydrated 100
precursor powder 3-4,98-99,
102
precursor powder particles 99
pulpal direction 111
PVD see physical vapour
deposition

radio-opacity 31-32, 94, 96-98

resin composites 71-73

resin-modified glass ionomer
(RMGI) 107-108, 151

resorbable materials 4, 7,72

RMGI see resin-modified glass
ionomer
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Index

scanning electron microscopy
(SEM) 34,50,150-151

scanning transmission electron
microscopy (STEM) 15,
34,151

self-adhesive resin cements 107,
109

SEM see scanning electron
microscopy

silicates 2, 14, 29,47,72,79, 84,
99,129, 133-134,136-137

sodium salt 150

STEM see scanning transmission
electron microscopy

sulphates 2, 14,84, 119, 129,
133-134

calcium 64, 67,99

TAT see thrombin-anti-thrombin
TCP see tri-Ca-phosphate
TEM see transmission electron
microscopy
thermo-cycling 74
thrombin-anti-thrombin (TAT)
65,67
thrombosis 66
tibia 20, 88
tissue
biological 14,141

dental 11,78
soft 15,44
tissue integration 79, 87
tissue walls 18, 60, 74, 89
tooth 2,13,50,71-72,76-78,
106-107,114-117, 148
tooth structure 13,43, 50,61, 71,
111
tooth surface 147-148
tooth tissue 73-74
translucent materials 53,57
transmission electron microscopy
(TEM) 6,15,18, 34,41,
60, 78,94, 150-151
tri-Ca-phosphate (TCP) 31

VAS see visual analogue scale

VCFs see vertebral compression
fractures

vertebral compression fractures
(VCFs) 118-119,124-125

visual analogue scale (VAS) 110,
120-122,125-126, 151

X-ray diffraction (XRD) 34
XRD see X-ray diffraction

zinc oxide-eugenol (ZOE) 75
ZOE see zinc oxide-eugenol
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