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As required by Chapter 801, Statutes of 1992, the 
Dental Board of California has prepared this fact 
sheet to summarize information on the most frequent- 
ly used restorative dental materials. Information on 
this fact sheet is intended to encourage discussion 
between the patient and dentist regarding the selec- 
tion of dental materials best suited for the patient's 
dental needs. It is not intended to be a complete 
guide to dental materials science. 

The most frequently used materials in restorative den- 
tistry are amalgam, composite resin, glass ionomer 
cement, resin-ionomer cement. porcelain [ceramic). 
porcelain (fused-to-metal), gold alloys (noble) and 
nickel or cobalt-chrome (base-metal) alloys. Each 
material has its own advantages and disadvantages. 
benefits and risks. These and other relevant factors 
are compared in the anached matrix titled 
"Comparisons of Restorative Dental Materials." "A 
Glossary of Terms" is also atlached to assist the read- 
er in understanding the terms used. 

The statements made are supported by relevant, cred- 
ible dental research published mainly between 1993 - 
2001. In some cases. where contemporary research 
is sparse, we have indicated our best perceptions 
based upon information lhat predates 1993. 

The reader should be aware that the outcome of den- 
tal treatment or durability of a restoration is not solely 
a function of the material from which the restoration 
was made. 

The durability of any restoration is influenced by the 
dentist's technique when placing the restoration, the 
ancillary materials used in the procedure, and the 
patient's cooperation during the procedure. Following 
restoration of the teeth, the longevity of the restora- 
tlon will be strongly influenced by ihe patient's wm-  
pliance with dental hygiene and home care. their diet 
and chewing habits. 

Both the public and the dental profession are con- 
cerned about the safety of dental treatment and any 
potential health risks that might be associated with the 

materials used to restore the teeth. All malerials com- 
monly used (and listed in this fact sheet) have been 
shown -through laboratory and clinical research, as 
well as through extensive clinical use - t o  be safe and 
effective for the general population. The presence of 
these materials in the teeth does not cause adverse 
heairh problems for the majority of the population. 
There exist a divenity of various scientific opinions 
regarding the safety of mercury dental amalgams. 
The research literature in peer-reviewed scientificjour- 
nals suggests lhat otherwise healthy women, children 
and diabetics are not at increased risk for exposure to 
mercury from dental amalgams. Ahhough there are 
various opinions with regard to mercury risk in preg- 
nancy, diabetes, and children. these opinions are not 
scientifically conclusive and therefore the dentist may 
want to discuss these opinions with their patients. 
There is no research evidence that suggests pregnant 
women, diabetics and children are at increased 
health risk from dental amalgam fillings in their 
mouth. A recent nudy reported in the JADA factors in 
a reduced tolerance (1/501h of the WHO safe limit) 
for exposure in calculating the amount of mercury 
that might be taken in from dental fillings. This level 
falls below the established safe limits for exposure to 
a low concentration of mercury or any other released 
component from a dental restorative material. Thus. 
while these sub-populations may be perceived to be 
at increased health risk from exposure to dental 
restorative materials, the scientific evidence does not 
support that claim. However, there are individuals 
who may be susceptible to sensitivity, allergic or 
adverse reactions to selected materials. As with all 
dental materials, the risks and benefits should be dis- 
cussed with the patient, especially with those in sus- 
ceptible populations. 

There are differences between dental materials and 
the individual elements or components that compose 
these materials. For example, dental amalgam filling 
material is composed mainly of mercury (43.54%) 
and varying percentages of silver, tin, and copper 
(46-57%). It should be noted that elemental mercury 
is lined on the Proposition 65 list of known toxins and 
carcinogens. Like all materials in our environment. 
each of these elements by themselves is toxic at some 
level of concentration if they are taken into the body. 
When they are mixed together, they react chemically 
to form a crystalline metal alloy. Small amounts of 
free mercury may be released from amalgam fillings 



over time and can be detecled in bodily fluids and 
expired air. The imponant queslion is whether any 
free mercury is present in sufficient levels to pose a 
health risk. Toxicity of any substance is related to 
dose, and doses of mercury or any other element that 
may be released from dental amalgam fillings falls far 
below the established safe levels as stated in the 
1999 US Health and Human Service Toxicoiogical 
Rofiie for Mercury Update. 

All dental restorative materials (as well as all materials 
that we come in contact with in our daily life) have the 
polential to elicit allergic reactions in hypersensitive 
individua1s.l These mun be assessed on a case-by- 
case basis, and susceptible individuals should avoid 
conlan with allergenic malerials. Documented reponri 
of allergic reactions to dental amalgam exin (usually 
manifesled by Iiansient skin rashes in individuals who 
have come inlo contact with the material), bul they are 
atypical. Documented repons of toxicity to dental 
amalgam exisl, bul they are rare. There have been 
anecdotal repom of Qxicity lo dental amalgam and as 
with all dental malerial risks and benN~ts of dental 
amalgam should be discussed with the patient, espe- 
cially with those in susceptible populations. 

Composite resins are the preferred alternative to 
amalgam in many cases. They have a long history of 
biccompalibility and safety. Composite resins are 
composed of a variety of complex inaganic and 
organic compounds, any of which might provoke 
allergic response in susceptible individuals. Reports of 
such sensitivity are atypical. However, there are indi- 
viduals who may be susceptible to sensitivity, allergic 
or adverse reactions to composite resin renorations. 
The risks and benefits of all dental materials should 
be discussed with the patient, especially with those in 
susceptible populations. 

Other dental materials that have eliciled significant 
concern among dentists are nickel-chromium-berylli- 
um alloys used predominantly for crowns and 
bridges. Approximately 10% of the female population 
are alleged to be allergic to nicke1.l The incidence of 
allergic response to dental restorations made from 
nickel alloys is surprisingly rare. However, when a 
patient has a positive history of confirmed nickel aller- 
gy, or when such hypersensitivity to dental restorations 
is suspffted, alternative metal alloys may be used. 
Discussion with the patienl of the risks and benefits of 
these materials is indicated. 

' Dental Amalgam: A scientific review and recommended public health service strategy f a  research. education and 
regulation. Dept. of Health and Human Services. Public Health Service. January 1993. 

'Merck Index 1983. Tenth Edition. M Narsha Windhol L (ed) 

GLOSSARY OF ERMS 

G-al desoipkm - klel Yaumn of Ihe comporlhn and behav. 

iw  01 Ihe &ma1 malerial 

Rlncipal user - The p d d m 1  ravaauons hat are made t r m  
lhis malerial. 

Resinance w hmkr decay - The general abillg d lhe mawial to 
prevem decay around iL 

LongerigIduabilHy - Ths p&bb swage d Lime before 
Ihe mawlal w1II have w be replaced. Uhis will depend  up^ man). 
faclorr melaled w Ihe malerlal ach as biling habiu d Ihe pakm 
[heir dla. Ihe wmgVl d Iheir bile. Oral hygiene. ac.1 
Cons~vatim d 100th W K w a  - A general meawe d ha. 
mwh lWVl r e d s  la be removed in order la place and r m l n  Vie 

mamerlel. 

Surface wearlhaaue rerivance -A gensal measure of ha. well 
Vie mawial holds up o w  Ume Ihe b-ws d biting, grinding. 
C1en;Mng. K. 

Marginal Ir*q*ky (leakage) - An I d i t i m  d Ihe aaMllg d Ihe 
material lo seal the lnralace beween We reaoratim and Ihe 100th. 
mereby helpllping la pnen mriubig and ne* decay. 

Rellvsnce w d u u l l  srnu - The abllig Dl Ihe mawlal lo w i v e  
h a y  buy lacar ova ume. 

Biampalibiliq -The M a  It any. d Ihe malaial M Vle general 
ovnall healh of Ihe palienL 

Allergk a adverse reacUm-6 - ibsslbte sp fmk  a locallzed edeac- 
lion5 d Ihe fin. guns and Olher ti- to Ihe mawerial. 

Toriclp -An indkatim d Ihe abillg d Ihe mater$l to lnsfera wiLh 
mrmal phflolcgic paese beyond Ihe m R .  

Su~cepibil!q lo serdWlg - An Inncallon d me pmbabil! Vlat Ihe 
reslaed LeeUl may be smitive m niml (heat, cold. s m .  pa- 
wre) a h  Ihe malerial n placed in Vran. 

Eslhelin - An Indlcallon d me degree la m k h  Ihe mamlal rerem- 
bles nawal mh. 
frequew d repalr or replament -An Irdcalion d Ihe slpgted 
bngevig d Ihe renaatim mace h m  Ms matmlal. 

Relative - A qualltalive IndicaliDn d *ha1 one w l d  pay f a  a 
rE5IaaLim made h a  Vlls malerlal compared mall Ihe re% 

N u m w  of vWu requ*ed - H m  many ti- a paUetr rmrld usually 
have 10 go w Ihe derUu's oRlw In order w gei a renaahn made 
horn Vlls malarial. 

De-i amalgam - Fllllng material which Is ampmad malnly d 
meruq (4344%) and var)mg pmwt raw  d sllve: tin, and copper 
(46.57%). 



COMPARISONS OF DIRECT RESTORATIVE DENTAL MATERIALS 
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