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LEADINGLEADING

Th e May 8 ABC “Good Morning America” 
national broadcast of the Columbus, Ohio, ABC News affiliate 

WJLA-TV story concerning Faye Lewis, an elderly woman whose 

painful, ill-fitting bridge had been manufactured in China and 

tested positive for lead, has caused a fl urry of confusion, misun-

derstanding, and fear for both consumers and dental profession-

als. This interview with two leading dental biomaterials experts, 

Drs. Dan Nathanson and Steven Jefferies, will help dispel miscon-

ceptions rampant within the industry. 

DLP: What was your fi rst reaction when you saw the 

“Good Morning America” (GMA) segment about the Ohio 

woman whose offshore-fabricated porcelain-fused-to-

metal bridge contained lead?

Jefferies: My fi rst thoughts were that this was a preliminary 

report from the media and that this case needed to be looked into much 

more deeply to get all the accurate facts and to understand exactly 

what happened. Th is information would then need to be compared 

to the standards that exist for the materials used in this case in terms 

of their composition and performance criteria. 

Based on the current available data and literature fi ndings, the 

track record concerning the biocompatibility of dental materials, by 

and large, is exceptionally good. Very few systemic complications 

have been documented. Localized tissue reactions to various dental 

materials may also occur, but their frequency also is rare. Th ese 

reactions, when they do occur, may be patient or material specifi c. 

Nevertheless, it appears the track record of the biocompatibility 

of dental materials, overall, is quite good. Having said that, it’s 

important to know the specifi cs of any particular instance.

Nathanson: Frankly, I thought it was totally irrespon-

sible reporting. To the dental professional analyzing this story, the 

implied relationship between a bridge causing discomfort and lead 

exposure is utter nonsense. Exposure to lead has nothing to do with 

pain. My real concern is that this story may cause the public to lose 

confi dence in their dental providers. So from that standpoint, it has 

the potential to stir a crisis in dentistry. We’ve seen it happen in the 

toy industry, in the food industry, and earlier in the pharmaceuti-

cal industry. If there were true concerns about exposure to lead, 

the patient should have been tested for the presence of lead in the 

bloodstream. Th ere are FDA standards for lead blood levels and 

criteria for toxic levels. Now you have millions of Americans who 

saw the GMA segment terrorized by this story. Th is is irresponsible 

reporting and an unfortunate episode for dentistry. 

For the record, Boston University was sent a sample of that bridge 

for independent testing. However, our testing equipment is not sensi-

tive enough to detect minute quantities of lead, so we were unable 

to corroborate the results found by NSL testing laboratory. 

DLP: The obvious question here is: Is there lead in den-

tal porcelains?

Nathanson: Any porcelain may include metallic ele-

ments. Most porcelain stains are metallic oxides. Without these 

colorants dental porcelains would look monochromatic. Minute 

quantities of lead are therefore likely; however, the amounts of 

lead are extremely small. The amounts of lead leaching out of 

fully fi red porcelains would be negligible.

Jefferies: Lead appears as a trace element in a number 

of polymeric and ceramic materials, including various stains and 

tints. Given the fact that it appears at some level in these materials 

and that standards and regulations for some maximum level of 

lead content do exist, reducing the level of this element in certain 

products to a level of “zero” may not be feasible. With respect to the 

toxicity of any element or compound, one has to understand the 

concentration and the bioavailability of any of these compounds 

and elements in terms of their ultimate eff ect.

DLP: What does the latest research reveal concerning 

lead in dental materials and its ability to get into the 

bloodstream?

Jefferies: Th ere are very recent reports that the ADA pro-

vided in the ADA News on May 5 with respect to a preliminary 

assessment by the CDC (Centers for Disease Control) based on the 

reported level of approximately 200 ppm lead in the Ohio woman’s 

bridge that was supposedly made off shore. Th e CDC indicated 

that it is highly unlikely that this level of lead would pose a health 

risk (see “CDC weighs in” sidebar page 21) .

Nathanson: Certainly, there have been studies con-

ducted by the major manufacturers on their materials that indi-
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cate the levels of lead within their porcelain 

materials and the results of solubility tests 

that give leachability levels of those porce-

lains. Th at information should be available 

to anyone in the profession.

To my knowledge, there are no available 

public records on the amount of lead in dental 

porcelains or independent studies on the leach-

ability of lead from those porcelains over the 

course of their life expectancy in the mouth. It’s 

a wake-up call and should be dealt with by the 

manufacturing and regulating communities. 

Please keep in mind that these materials 

have been in wide use for more than 40 years. 

If there were major problems with lead leaching 

into the body from porcelain, we would have 

had ample opportunity to discover such a wide-

spread problem. However, there just is absolutely 

no evidence that such a problem exists.

 

DLP: What is the difference between 

having 210-ppm level of lead in a por-

celain compound and the release of 

that lead after the porcelain has been 

fi red and placed in the mouth?

Jefferies: Clearly there may exist 

significant differences in the behavior (for 

example, solubility) of unprocessed dental 

material as compared to one that has been 

fi red or polymerized, depending on the mode 

of fabrication. In the case of a properly fi red 

porcelain material, there can be a signifi cant 

diff erence between the actual composition of 

a component in the bulk porcelain versus its 

release or availability in the oral environment. 

Th e solubility of any material may also aff ect 

the release of compositional elements and 

compounds. Th e levels of maximum solubility 

of various ceramic materials may exist in vari-

ous national (ANSI/ADA) and international 

(ISO) standards, as well as various regulatory 

(FDA) guidance documents. So the composi-

tional amount of a trace element in a material 

may be far greater than its true availability or 

release either on an acute or chronic basis. 

Th ese factors are some of the considerations 

taken into account in any toxicological risk 

assessment in terms of the total available dose 

and total cumulative dose over time. 

 

DLP: Is there any correlation in the 

recent call for lowering the standard for 

the allowable levels of lead in paint for 

toys to 90 ppm and the 1991 ADA stan-

dard of 300 ppm in dental porcelain?

Jefferies: It is highly likely that there 

are signifi cant diff erences in bioavailability and 

total exposure between lead in paint on toys ver-

sus lead that appears in dental porcelain. Lead 

contained in paint, which could be ingested by a 

young child, might well lead to signifi cant blood 

and systemic exposure. Th is fact, combined with 

the issue of exposure in young children with 

much lower body mass and developmental 

susceptibilities could well substantiate the lower 

lead standard for paint on toys.

In addition, it should be noted that federal 

and state agencies also maintain standards 

that exist to control the amount of lead that 

can be present in our drinking water. Given 

the various documented potential sources 

of exposure to low levels of this element, the 

dental practitioner and laboratory should be 

familiar with the overall facts concerning this 

issue and be able to communicate this infor-

mation in an appropriate context.

 

DLP: How did the ADA arrive at the 

1991 standard of 300-ppm lead level 

in porcelain?

Jefferies: Th is compositional content 

level that you refer to appears to go back to a 

1991 or 1992 national standards document. 

Th is product specifi cation may actually preceed 

this 1991-1992 timeframe, as product standards 

evolve and change over a period of time.

From my experience, committees that 

form these standards both at the national and 

international level draw from a wide range 

of experts from a wide range of perspectives 

and expertise. Usually, there is considerable 

input and review into the development of any 

standard related to specifi c products. Apart 

from the information available in these pro-

duct standards, there is probably a signifcant 

amount of literature on the dose and toxciity 

response of lead at various levels for both acute 

and chronic exposure. Such information may 

have well been used in the CDC preliminary 

review in response to the ADA request. 

DLP: What can dentists and labs do to 

ensure they use products that comply 

with these standards?

DID YOU KNOW?
Material Data Safety Sheets (MSDSs) must ”identify the chemicals and 

common name of ingredients which have been determined to be health 

hazards and which comprise 1% or greater of the composition, 

except carcinogens, which shall be listed if the concentrations are 

0.1% or greater.” This is why you will not fi nd many of the trace 

elements present in ceramics and other dental materials listed on 

your MSDSs.

CDC WEIGHS IN
The CDC responded to a request by the ADA to address the safety 
concerns raised by media reports concerning lead in dental prostheses 
such as crowns and bridges. Here is the CDC’s response:

”Many consumer products contain lead in trace amounts, and fed-
eral regulations limit the amount of lead in consumer products based 
on the way the body absorbs lead, the potential hazard, and the lead 
level product manufacturers can achieve using good manufacturing 
practices…The recent media reports of lead in dental porcelain/metal 
crowns suggest a level of approximately 200 ppm. Such small amounts 
of lead as reported, however, are extremely unlikely to cause adverse 
health effects because the dental products wear out slowly, so the lead 
would be released in tiny amounts over time. Even if released at an 
increased rate, it is highly unlikely that this amount would be a health 
risk to an adult. Given the current information, the CDC does not recom-
mend that individuals defer needed oral procedures or have existing 
prostheses removed. Individuals who are concerned that they may 
have been exposed to hazardous lead levels, particularly those with 
occupational or other high dose exposures to lead, should be referred 
to a physician or health department for a blood lead test.” 



Jefferies: Dentists ultimately have the respon-

sibility in the use of direct restorative materials and a 

shared responsibility with laboratory owners in the use 

of indirect restorative materials. Nevertheless, dentists 

ultimately bear the responsibility for the materials they 

use and the quality of care rendered to the patient.

Th ere are several important issues with respect to the 

use of products. Dentists should know the products they 

use in terms of trade name and manufacturer and also 

understand the general generic class compositionally. 

Obviously, general dentists are not trained to be mate-

rial scientists or chemists. However, their dental school 

training in dental materials, combined with information 

provided from manufacturers, literature sources, and con-

tinuing education should provide the practitioner a basis 

for compositional and functional information regarding 

the products they use. One area frequently neglected is a 

thorough and careful reading of the product’s directions-

for-use and MSDS sheets. Also, to the extent the informa-

tion is available, dentists should know the composition 

and components of the dental materials they use in their 

day-to-day practice of dentistry.

Communication between the laboratory techni-

cian and the dentist is also critical. Th e dentist needs to 

consult with his laboratory regarding various material 

choices available for a particular restorative situation, 

then specify the products to be used. Both the labora-

tory and the practicing clinician need to have a better 

understanding of existing standards and regulations 

regarding products used to fabricate indirect restorations. 

Regardless of the geographic location of the laboratory 

where the restorations are fabricated, the clinician and 

laboratory should ensure that materials with a well-estab-

lished track-record from known, reputable manufacturers 

are utilized for restorative needs.

In addition to the usual information necessary on the 

laboratory prescription, there is a growing body of opin-

ion that the specifi c products, by trade name, should 

be documented in the patient’s treatment record. 

If it is not recorded in the patient record, there 

should at least be a designation in the patient 

record that refers to some written procedure, 

document, or standard operating procedure in 

the practice that states what materials are rou-

tinely used in which types of cases. We are hearing 

more about adequate traceability in the materials 

the practitioner uses and that this traceability should 

extend all the way to the patient receiving treatment. 

Th e laboratory, too, needs this type of documented 

traceability record. A great deal of anxiety and confusion 

can be eliminated if adequate documentation exists. I 

think regardless if it is a laboratory product or a product 

used as a direct restorative material, the dentist has an 

obligation and duty to know and document what materials 

are being utilized in treatment. Th is type of information 

and documentation provides for optimal patient care and 

communication.

DLP: What about the duty and responsibility 

of the manufacturer?

Jefferies: Manufacturers by law must comply 

with Federal FDA laws regarding medical devices and 

pharmaceuticals. Th e regulations are specifi c to par-

ticular requirements. Obviously, traceability is one of 

those requirements. General and specifi c controls also 

pertain to these types of products depending on the 

product’s medical device classifi cation. In addition, 

manufacturers must register these products with the 

FDA. Th ese are all important elements beginning with 

documentation by the manufacturer and the docu-

mentation for medical devices and should, optimally, 

extend all the way through to the patient. Th at’s where 

the dentist and the dental laboratory technician play 

a very important role.

DLP:How should the dentist respond to a patient 

who is now apprehensive about having a crown 

or bridge placed for fear it contains lead?

Jefferies: Th e practitioner needs to get all the facts 

and gather as much information as possible from a variety 

of sources: national and local dental societies; regulatory 

agencies, standards organizations, and manufacturers. All 

of these organizations have considerable informational 

resources available that can address this issue and guide 

the practitioner. Once practitioners have assembled and 

read the resource material, it is very important they prepare 

themselves for the questions that will come from patients.

For example, the statement from the CDC will go a long way toward 

reassuring many patients. Dentists can also communicate to the patient the 

individual things their practice does with respect to policies and procedures 

in terms of material use and good clinical practice. Th is also can be extremely 

reassuring. Using those available resources and good standard practices within 

their clincial practices, they should be able to address these patient questions 

and concerns. And in terms of the laboratory, collaboration and cooperation 

with the clinician are key. As we discussed previously, knowledge and docu-

mentation of the materials being utilized to fabricate a restoration can greatly 

help in the communication process and in reassuring the patient. 

“ The compositional amount of a trace element in a 
material may be far greater than its true availability or 
release either on an acute or chronic basis” – Dr. Steven Jefferies

Web Extra – For information on what action the ADA is 

taking on this issue and other vital updates, log on to our Web 

site at www.dlpmagazine.com.

DLP:For dentists who are price-conscious and contract with 

offshore laboratories, what would you advise?

Jefferies: Wherever the laboratory is, the lab needs to be using 

approved materials and employ personnel who are adequately trained. 

One should look for a laboratory and laboratory personnel that can meet 

the quality standards of a certifi ed dental technician. A high level of quality 

and transparency in workmanship and communication, a lack of unk-

nowns, and demonstration of adequate documentation of the materials the 

laboratory uses should be important criteria in selecting any laboratory.

For U.S. laboratories with overseas partnerships, these same criteria 

apply. With respect to foreign-made products that are being imported, it 

may well be that our government agencies are going to look more closely 

at this issue and the existing regulations. Th e national organizations, such 

as the ADA and the NADL, have indicated they will be continuing to review 

and evaluate this issue. It is unlikely that the standards and regulations 

will be diff erent based on the geographic location of the laboratory. All 

parties involved, including the dentist and laboratory technician, will 

have to be more familiar with the issues on this subject and evolving 

standards of care. And given the technology and communication capa-

bilites we have today, it’s now feasible to have a level of communication 

that facilitates our professional and ethical responsibilities.
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ADA STANDARDS
In 1991, the ADA issued standard specifi cation No. 69 dealing with 

dental ceramics. At that time, the ADA determined that 300 ppm 

was a safe, allowable level of lead for dental ceramics. In 1999, 

that standard was changed, the 300-ppm level abandoned, and 

a solubility standard for dental ceramics was instituted.

Dr. Robert Kelly, MS, DMSc, is in charge of the Working Group 

that writes the international standards on dental ceramics and 

metal ceramic systems and is also involved in the ADA standards 

committee. Commenting on the current ADA solubility standard, 

he said: 

“The only way lead can be released from the ceramic and 

get into the bloodstream is if the glass ceramic of the crown 

dissolves in the mouth. If we take the solubility tests where por-

celain crowns are placed into a 4% acetic acid solution, heated 

to nearly the boiling point of water and held there for 16 hours, 

the measurable amount of lead released in this harsh test is less 

than the allowable levels of lead in our drinking water, which by 

EPA standards is 15 parts per billion (ppb).” 

To read more of Dr. Kelly’s comments and other facts pertain-

ing to this article, log onto www.dlpmagazine.com. 

MADE IN THE USA?
”Globally, there are very few actual porcelain 

manufacturers. Most porcelains used by U.S. labo-

ratories and sold by major porcelain companies 

come from Europe, Japan , and the 

U.S. All carry the European CE 

and U.S. FDA designation. 

Other manufacturers 

obtain theirs from 

a large European 

manufacturer and 

private label their 

p r o d u c t s .  T h a t 

said, the European 

and U.S. regulations 

that porcelain manu-

facturers must comply 

with for a material that 

is going into the mouth are 

quite stringent.” Lee Culp, CDT

Lee Culp, CDT
Lee Culp, CDT, is the founder of Mosaic Stu-

dios and the Institute for Oral Art and Design.
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