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Dr. Steven Jefferies

Dr. Steven Jefferies is Director of Clinical
Research & Biomaterials Research Laboratory
at the Department of Restorative Dentistry at
Temple University.

Dr. Dan Nathanson

Dr. Nathanson is Professor and Chairman
of the Department of Restorative Sciences
and Biomaterials at Boston University.

record straight.
know

The May 8 ABC “Good Morning America”
national broadcast of the Columbus, Ohio, ABC News affiliate
WILA-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 flurry 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 first 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: Myfirst thoughts were that this was a preliminary
reportfrom 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. This 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 findings, 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. These
reactions, when they do occur, may be patient or material specific.
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 specifics of any particular instance.

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
confidence 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
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you use.

bloodstream. There 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. This is irresponsible
reporting and an unfortunate episode for dentistry.

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

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 fired 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 alevel 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 effect.

DLP: what does the latest research reveal concerning
lead in dental materials and its ability to get into the
bloodstream?

Jefferies: thereare 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 offshore. The CDC indicated
thatit is highly unlikely that this level of lead would pose a health
risk (see “CDC weighs in” sidebar page 21) .

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. That information should be available
to anyone in the profession.

To my knowledge, there are no available
publicrecords on the amount of lead in dental
porcelains orindependent studies on the leach-
ability of lead from those porcelains over the
course of their life expectancy in the mouth. It’s
awake-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.
Ifthere were major problems with lead leaching
into the body from porcelain, we would have
had ample opportunity to discover such awide-
spread problem. However, there justis absolutely
no evidence that such a problem exists.

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
fired 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
fired or polymerized, depending on the mode
of fabrication. In the case of a properly fired
porcelain material, there can be a significant
difference between the actual composition of
acomponent in the bulk porcelain versusits
release or availability in the oral environment.
The solubility of any material may also affect
the release of compositional elements and
compounds. The 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 amaterial
may be far greater than its true availability or
release either on an acute or chronic basis.
These 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.

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: itis highly likely that there
are significant differences 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, mightwell lead to significantblood
and systemic exposure. This 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.

Inaddition, 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.

How did the ADA arrive at the
1991 standard of 300-ppm lead level
in porcelain?

Jefferies: mis compositional content
level that you refer to appears to go back to a
1991 or 1992 national standards document.
This product specification 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
inputand review into the development of any
standard related to specific products. Apart
from the information available in these pro-
ductstandards, there is probably a signifcant
amount of literature on the dose and toxciity
response oflead 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.

What can dentists and labs do to
ensure they use products that comply
with these standards?

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

or greater of the composition,

except carcinogens, which shall be listed if the concentrations are

or greater.” This is why you will not find many of the trace

elements present in ceramics and other dental materials listed on

your MSDSs.

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.”
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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
products. That
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.

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.

There 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. The 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.
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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 thatthe specific products, by trade name, should
be documented in the patient’s treatment record.
Ifit 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-
tinelyused inwhich 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.
The 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 knowand documentwhat materials
are being utilized in treatment. This type of information
and documentation provides for optimal patient care and

communication.

DLP: what about the duty and responsibility
of the manufacturer?

Jefferies: Manutacturers by law must comply
with Federal FDA laws regarding medical devices and
pharmaceuticals. The regulations are specific to par-
ticular requirements. Obviously, traceability is one of
those requirements. General and specific controls also
pertain to these types of products depending on the

HDr. Steven Jefferies

product’s medical device classification. In addition,
manufacturers must register these products with the
FDA. These are allimportant 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. That’s where
the dentist and the dental laboratory technician play

avery 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: mepractitionerneedstogetallthe 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, itis 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. This 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.

STANDARDS

In 1991, the ADA issued standard specification 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.

DLP: For dentists who are price-conscious:and contract with
offshore laboratories, what would you advise?

Jefferies: whereverthelaboratoryis, the labneedsto be using
approved materials and employ personnel who are adequately trained.
One should look for alaboratory and laboratory personnel that can meet
the quality standards ofa certified dental technician. A high level of quality
and transparency in workmanship and communication, a lack of unk-
nowns, and demonstration ofadequate 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
atthisissue and the existing regulations. The national organizations, such
asthe 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 different 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.

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.

22 dentallabproducts  June 2008

dlpmagazine.com




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


