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TRUTH REVEALED: NEW SCIENTIFIC DISCOV-
ERIES REGARDING MERCURY IN MEDICINE
AND AUTISM

WEDNESDAY, SEPTEMBER 8, 2004

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON HUMAN RIGHTS AND WELLNESS,
COMMITTEE ON GOVERNMENT REFORM,
Washington, DC.

The committee met, pursuant to notice, at 10 a.m., in room 2154,
Rayburn House Office Building, Hon. Dan Burton, (chairman of the
committee) presiding.

Present: Representatives Burton, Watson, Murphy, and
Cummings.

Staff present: Danielle Perraut, clerk; Mark Walker, staff direc-
tor; Mindi Walker, Dan Getz, and Brian Fauls, professional staff
members; Nick Mutton, press secretary; Sarah Despres, minority
counsel; and Cecelia Morton, minority office manager.

Mr. BURTON. A quorum being present, the Subcommittee on
Human Rights and Wellness will come to order.

I ask unanimous consent that all Members’ and witnesses’ writ-
ten and opening statements be included in the record. Without ob-
jection, so ordered.

I ask unanimous consent that all articles, exhibits and extra-
neous or tabular materials referred to be included in the record.
Without objection, so ordered.

In the event of other Members attending the hearing, I ask
unanimous consent that they be permitted to serve as a member
of the subcommittee for today’s hearing, and without objection, so
ordered.

We have with us from the 18th District of Pennsylvania Rep-
resentative Tim Murphy. Representative Murphy is very interested
in this issue and we really appreciate him being here.

Representative Watson will be here in just a few minutes.

The subcommittee is convening today to discuss the latest sci-
entific research regarding the use of mercury in medicine in the
United States and the possible connection between these products
and autism spectrum disorders. The subcommittee will also discuss
the need for further research to determine the biological basis of
autism and how the Federal Government is working to decrease
the occurrences of this health epidemic in the United States.

During my tenure as the chairman of the full Committee on Gov-
ernment Reform and as the current chairman of this subcommittee,
I have convened no fewer than 20 hearings on the topics of autism,
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vaccine safety and the detrimental health effects of mercury-con-
taining medical products. During these investigations, numerous
scientists from all around the world have testified before this com-
mittee and the full committee. They have presented credible, peer-
reviewed research studies that indicated a direct link between the
exposure of mercury, a widely known neurotoxin, and the increas-
ing incidence of autism.

Just recently we found that, I think the EPA was complaining
about the excessive amount of mercury in our waterways in and
around the central United States, the Great Lakes and so forth,
and how that’s having an adverse impact on neurological disorders
across this country. It continues to mystify me how we can say that
it has to be taken out of the environment and yet we continue to
inject it into our children and into adults and expect there not to
be some kind of adverse reaction.

Mercury has been present in medicines dispersed widely to the
public for decades. Unknown to most Americans, mercury is still
present in medicines that we use every day, including eye drops,
nasal spray, as well as many anti-fungal and anti-itch creams, as
well as vaccines. While the pharmaceutical industry has found new
ways to manufacture many medicines and vaccinations that don’t
require the use of mercury, three vaccines that currently remain on
the mandatory pediatric vaccine schedule still contain the mercury
derivative thimerosal, and those vaccines are the DTAP, which is
called the diphtheria, tetanus and pertussis vaccine, the flu vaccine
and hepatitis B.

We've been complaining about mercury in children’s vaccines
now for about 4 or 5 years. And it’s been removed from most chil-
dren’s vaccines except those three.

My grandson, as I've said before, got nine shots in 1 day, seven
of which had mercury in them. Just a few days later, he became
autistic. This is a story that we’ve heard from many parents who
have testified before this committee over the years. And yet, we
continue to see mercury used as a preservative.

Now, although it’s been taken out of a lot of the children’s vac-
cines, the shelf life on many of those vaccines is pretty long. Mer-
cury-containing vaccines are still on the shelf, even though they're
not being produced. So in addition to these three vaccines that are
still being produced using mercury, there are others that are on the
shelf right now that doctors are still using that children are being
vaccinated with. And I think it’s a crying shame.

Although I applaud the benefits that many vaccines have pro-
vided Americans over the years, I am perplexed as to why we are
administering shots containing poisonous toxins to our children,
when technology has ceased the need for this otherwise harmful
preservative. The debate over whether or not there are linkages be-
tween mercury and neurodevelopmental diseases has become more
heated in recent times.

Six years ago, when I started an investigation into the detrimen-
tal health effects of mercury, the science supporting these claims
was sparse. Recently, credible researchers from many of our Na-
tion’s most highly regarded research universities have published
studies noting the possible associations between mercury and
health defects.
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Dr. Richard Deth, professor at the College of Pharmaceutical
Studies at Northeastern University, was the lead researcher in a
collaboration between Johns Hopkins University, Tufts University,
the University of Nebraska and Northeastern University on a
groundbreaking study into the possible correlation between in-
creases in environmental toxins, such as thimerosal, and the inci-
dence of autism. Dr. Deth will testify on the findings and future
implications of his research.

Another innovative study was conducted at Columbia University
recently, released in June of this year. The researchers exposed
mice to thimerosal in doses and timing which corresponds to the
current pediatric immunization schedule. The independent Colum-
bia University study indicates that subjects with a specific genetic
susceptibility toward autism are placed at a greater risk for
neurodevelopmental diseases when administered thimerosal-con-
taining vaccine.

Unfortunately, Dr. Mady Hornig, the lead researcher on this
project, is unable to be with us this morning due to a personal
emergency. But in her place, Dr. Deth will present her oral testi-
mony.

In a partnership between the University of Pittsburgh, Carnegie
Mellon University and the University of Illinois, funded by the Na-
tional Institute of Child Health and Development, participating sci-
entists have begun looking at the neural science of autism on a
wide scale, multi-million dollar project.

A brain scanning technique identified as FMRI, or functional
magnetic resonance imaging, was used in this experiment to com-
pare the brain activity of adults afflicted with high functioning au-
tism with non-autistic participants. The researchers then specifi-
cally examined two regions of the brain associated with language
skills. To better explain the findings of this study, the subcommit-
tee has the pleasure of receiving testimony from Dr. Marcel Just,
one of the lead researchers on this monumental study.

To discuss the implications of using mercury in medical devices,
the subcommittee will be hearing testimony from my good friend,
Dr. Richard Fischer, a practicing dentist and representative of the
International Academy of Oral Medicine and Toxicology.

As many of us already know, the incidence of autism have be-
come increasingly prevalent in modern day society. Once consid-
ered a rare disease, affecting roughly 1 in 10,000 children, autism
now affects 1.5 million of our Nation’s children. And this problem
continues to escalate rapidly.

According to a recent Autism Alarm released by the U.S. Depart-
ment of Health and Human Services, the Centers for Disease Con-
trol and the American Academy of Pediatrics, currently one out of
every six children is diagnosed with a developmental disorder and/
or behavioral problem. Even more alarming, 1 out of every 166
children in the United States is being diagnosed with an autism
spectrum disorder. From 1 in 10,000 to 1 in 166. This major health
care crisis has clearly reached epidemic proportions and will not
simply go away.

To address the current CDC observations with regard to the au-
tism epidemic, the subcommittee will be receiving testimony from
Dr. Melinda Wharton, Medical Doctor, the Acting Deputy Director
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of the National Immunization Program at CDC, who will be speak-
ing about information her office has collected regarding the inci-
dence and prevalence of autism in the United States.

The FDA’s Center for Biologics Evaluation and Research is re-
sponsible for the regulation and oversight of vaccines administered
here in the United States. Dr. William Egan, Acting Director of the
Office of Vaccine Research and Review at CBER will be testifying
today on how the FDA has worked to reduce the exposure of thi-
merosal to children in the United States. I will be very interested
in hearing that.

To give a perspective into the challenges facing the families of
autistic individuals, Lyn Redwood, a registered nurse and mother
of an autistic child, will be informing the subcommittee on these
issues. In addition to her professional and personal obligations, Ms.
Redwood is also the president and founder of the Coalition for
SafeMinds, Sensible Action for Ending Mercury-Induced Neuro-
logical Disorders, an organization founded to investigate and raise
awareness about the autism spectrum disorders.

While the science behind the causation of autism is being delib-
erated, I firmly believe that we should take every precaution to en-
sure the health and well-being of every American. By eliminating
mercury from medicine, we are taking a vital first step. Even if
there was not a lot of evidence, and I believe conclusive evidence,
that mercury in vaccines and in other areas is causing neurological
disorders, it seems to me even if there is the most remote possibil-
ity, we would get it out of there.

I mean, every time I talk to people who appear before the com-
mittee, either privately or in public forum, I say to them, would
you mind if we just took the thimerosal, the mercury, and injected
it into you like they did our kids? And they will say to you, well,
I don’t think I want mercury injected into our bodies. And these
are doctors who say there’s no harm being done. But they don’t
want mercury stuck in their bodies with a needle.

Yet we do it to our kids every single day, and we do it to adults.
And we wonder why there’s an increase in the rates of autism,
these epidemic increases, 1 out of 166. And we wonder why we see
more and more people coming down with Alzheimer’s disease. And
we find out that mercury is in the environment and they're saying
we've got to get it out of the environment because of the problems
with the neurology of our population. Yet we continue to put it into
our bodies with needles. I just don’t understand it.

But in any event, I look forward to hearing the testimony from
our witnesses. With that, Ms. Watson, it’s nice to see you. As usual,
you look very fashionable today.

[The prepared statement of Hon. Dan Burton follows:]
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Opening Statement of Chairman Dan Burton
Government Reform Committee
Subcommittee on Human Rights & Wellness
“Truth Revealed: New Scientific Discoveries Regarding Mercury in Medicine and
Autism”
September 8, 2004

The Subcommittee is convening today to discuss the latest scientific research
regarding the use of Mercury in medicine in the United States and the possible
connection between these products and Autism Spectrum Disorders. The
Subcommittee will also discuss the need for further research to determine the
biological basis of autism, and how the Federal Government is working to decrease

the occurrences of this health epidemic in the United States.

During my tenure as the Chairman of the Full Committee on Government
Reform, and as the current Chair of this Subcommittee, I have convened no fewer
than 20 hearings on the topics of Autism, vaccine safety, and the detrimental health

effects of Mercury-containing medical products.

During these investigations, numerous scientists from around the globe have
testified before the Committee, and have presented credible peer-reviewed research
studies that indicated a direct link between the exposure of Mercury, a widely

known neurotoxin, and the increasing incidences of autism.

Mercury has been present in medicines dispersed widely to the public for
decades. Unbeknownst to most Americans, Mercury is still present in medicines we
use everyday, including: eye drops, nasal spray, as well as many antifungal and anti-

itch creams.
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While the pharmaceutical industry has found new ways to manufacture
many medicines and vaccinations that don’t require the use Mercury, three (3)
vaccines that currently remain on the MANDATORY pediatric vaccine schedule
still contain the Mercury-derived preservative Thimerosal: DTaP (Diphtheria,

Tetanus, and Pertusis), Flu, and Hepatitis B,

Although I applaud the benefits that many vaccines have provided
Americans over the years, I am perplexed as to why we are administering shots
containing poisonous toxins to our children when technology has ceased the need for

this otherwise harmful preservative.

The debate over whether or not there are linkages between Mercury and
neurodevelopmental diseases has become more heated in recent times. Six years
ago, when I started an investigation into the detrimental health effects of Mercury,

the science supporting these claims was sparse.

Recently, credible researchers from many of our Nation’s most highly
regarded research universities have published studies noting the possible

associations between Mercury and health defects.

Dr. Richard Deth (Deeth), Professor at the College of Pharmaceutical Studies
at Northeastern University, was the lead researcher in a collaboration between
Johns Hopkins University, Tufts University, the University of Nebraska, and
Northeastern University on a groundbreaking study into the possible correlation
between increases in environmental toxins such as thimerosal and incidences of

autism. Dr. Deth will testify on the findings and future implications of his research.

Another innovative study was conducted at Columbia University recently.
Released in June of this year, the researchers exposed mice to Thimerosal in doses

and timing, which corresponds to the current pediatric immunization schedule.
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The independent Columbia University study indicates that subjects with a
specific genetic susceptibility toward autism are placed at a greater risk for
neurodevelopmental diseases when administered Thimerosal-containing vaccines.
Unfortunately, Dr. Mady Hornig (May-dee, Horn-ig), the lead researcher on this
project, is unable to be with us this morning due to a personal emergency. In her

place, Dr. Deth (Deeth) will present her oral testimony.

In a partnership between the University of Pittsburgh, Carnegie Mellon
University, and the University of Ilinois - funded by the National Institute of Child
Health and Development - participating scientists have begun looking at the neural

science of autism on a wide-scale multi-million dolar project.

A brain-scanning technique identified as “fMRI”, or functional magnetic-
resonance imaging, was used in this experiment to compare the brain activity of
adults afflicted with high-functioning autism with non-autistic participants. The
researchers then specifically examined two regions of the brain associated with
language skills. To better explain the findings of this study, the Subcommittee has
the pleasure of receiving testimony from Dr. Marcel Just, one of the lead

researchers on this monumental study.

To discuss the implications of using Mercury in medical devices, the
Subcommittee will be hearing testimony from my good friend, Dr. Richard Fischer,
a practicing dentist and representative of the International Academy of Oral
Medicine and Toxicology JAOMT).

As many of us already know, the incidences of autism have become
increasingly prevalent in modern-day society. Once considered a rare disease,
effecting roughly 1 in 10,000 children, autism now affects 1.5 Million of our Nation’s

children, and this problem continues to escalate rapidly.
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According to a recent “Autism Alarm” released by the U.S. Department of
Health and Human Services (HHS), the Centers for Disease Control (CDC), and the
American Academy of Pediatrics, currently 1 out of every 6 children are diagnosed

with a developmental disorder and / or behavioral problem.

Even more alarming, today 1 out of every 166 children in the United States is
being diagnosed with an Autism Spectrum Disorder. This major healthcare crisis is

clearly reaching epidemic proportions, and will not just simply “go away.”

To address the current CDC observations with regard to the autism
epidemic, the Subcommittee will be receiving testimony from Dr, Melinda Wharten,
M.D. the Acting Deputy Director of the National Immunization Program at CDC,
who will be speaking about information her office has collected regarding the

incidence and prevalence of autism in the United States.

The FDA’s Center for Biologics Evaluation and Research (CBER) is
responsible for the regulation and oversight of vaccines administered in the United
States, Dr. William Egan, Acting Director of the Office of Vaccines Research and
Review at CBER will be testifying today on how the FDA has worked to reduce the

exposure of thimerosal to children in the United States.

To give a perspective into the challenges facing the families of autistic
individuals, Lyn Redwood, a Registered Nurse and mother of an autistic child will
be informing the Subcommittee on these issues. In addition to her professional and
personal obligations, Ms. Redwood is also the President and Founder of the
Coalition for Safeminds (Sensible Action For Ending Mercury-Induced
Neurological Disorders), an organization founded to investigate and raise awareness

about the Autism Spectrum Disorders.

‘While the science behind the causation of autism is being deliberated, I

firmly believe that we should take every precaution to ensure the health and well
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being of every American. By eliminating Mercury from medicine, we are taking a
vital first step. As Hippocrates (Hip-paw-crat-tease), the father of Medicine, stated
in Regimen of Health, “ A wise man should consider that health is the greatest of

human blessings and learn how by his own thought to derive benefit from his

illnesses.”

1 would like to thank all of our witnesses for being with us today to speak on this

most important matter, and I look forward to hearing their testimony.
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News From..,

The Subcommittee on
Human Rights and Wellness
Chairman Dan Buarton (R ~ IN)

http://www.house.gov/reform

For Immediate Release: Contact: Nick Mutton
September 7, 2004 (202) 225-2276

CHAIRMAN BURTON TO EXAMINE NEW SCIENCE
CONNECTING MERCURY AND AUTISM

Washington, D.C. — Congressman Dan Burton (R-IN), Chairman of the House Government
Reform Subcommittee on Human Rights & Wellness, will convene a hearing to examine the latest
scientific research out of leading universities such as Columbia, Johns Hopkins, Northeastern, and
Carnegie Mellon, regarding the harmful effects of mercury in the human body. The Subcommittee will
also discuss the need for additional research to determine the biological basis for autism, as well as how
specifically the U.S. Centers for Disease Control (CDC) are reviewing the occurrences of this health
epidemic.

The Subcommittee’s oversight hearing, entitled “Truth Revealed: New Scientific Discoveries
Regarding Mercury in Medicine and Autism,” will be held on Wednesday, September 8, 2004, in
Room 2154 of the Rayburn House Office Building at 10:00 a.m.

Stated Chairman Burton, “I strongly believe the information presented in these recent credible
scientific studies from our nation’s most highly regarded research universities, will shed important new
light on the debate over a link between vaccines and autism. It should be crystal clear to both our health
officials and the general public by now that mercury is a toxic substance that does not belong in
pediatric vaccines. There is simply no need to take the risk.”

In May 2004, the Institutes of Medicine (IOM) released its eighth, and final report examining the
hypothesis that thimerosal-containing vaccines are causally associated with autism. The IOM concluded
there was no such association between thimerosal-containing vaccines and autism - a marked departure
from their 2001 report, which called a causal relationship “biologically plausible” - and recommended
that no further research to evaluate this issue be funded. However, shortly thereafier in June 2004, the
Mailman School of Public Health at Columbia University published findings from their independent
study of several strains of mice — those with a certain genetic susceptibility and those without — that
were exposed to thimerosal in doses and timing, which corresponds to the current pediatric
immunization schedule. The research indicated that the subjects with a specific genetic susceptibility
led to responses and activities that mimic those found in Autism Spectrum Disorders (including growth
retardation, social withdraw, gross motor coordination, and hyperactivity).

Several distinguished researchers from the various participating universities will be on hand to
further explain their groundbreaking studies and discuss the impact of their findings on future research
of autism and other neurodevelopmental disorders.
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PANEL ONE WITNESS:

Representative (Invited)
Centers for Disease Prevention (CDC)
United States Department of Health & Human Services

PANEL TWO WITNESSES:

Dr. Richard Deth

Bouve College of Health Sciences
Department of Pharmaceutical Services
Northeastern University

Dr. Marcel Just

D.O. Hebb Professor of Psychology
Director, Center for Cognitive Brain Imaging
Carnegie Mellon University

Dr. Mady Hornig
Assistant Professor of Epidemiology
Columbia University

Dr. Richard Fischer, D.D.S.
International Academy of Oral Medicine & Toxicology

Ms. Lyn Redwood
President, Safeminds

Chairman Burton has held more than twenty hearings on the topics of autism, vaccine safety, and
the detrimental effects of mercury-containing medical products. For more information, or to access
hearing resource materials, please visit the Subcommittee’s website at www.reform.house.gov/WHR.

30~
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Ms. WATSON. I want to thank our chairman very much for pursu-
ing this particular topic. I join him as a committed ally.

So over the last several years, our chairman has investigated po-
tential health problems associated with the use of mercury in medi-
cine, including the use of a mercury-containing preservative in vac-
cines called thimerosal and the use of mercury in dental amalgams.
These are issues that I have been involved with for a long time.
I understand the paramount importance of having vaccines and
dental amalgams and dental materials that work. Vaccines save
thousands of lives every year, and poor oral health is a major cause
of suffering in this country. But the question is, whether we can
achieve these goals without using mercury, a known neurotoxin.

Now, let me start with dental amalgam, an issue that has been
of major concern to me for years. Over the last century and a half,
mercury-containing amalgam has been the most widely used dental
device in the United States. Yet important studies about the safety
of amalgam, including some underway at the National Institutes of
Health, have not been completed? Why?

In 1992, I authored a bill that passed the California Legislature,
requiring disclosure of the risks and efficacies of various types of
dental materials. In the past month, the California dental board is
finally, is finally disseminating a fact sheet to inform the public
about these materials. This is an important step forward, and I
commend them. But more needs to be done for the law to be fully
implemented.

Chairman Burton and I have corresponded with the Food and
Drug Administration on the subject of dental amalgam. We are try-
ing to determine why the FDA has failed to put dental amalgam
into a particular class of medical devices. I am pleased FDA is rep-
resented at this hearing today, and I would hope that the rep-
resentatives would address this issue.

I am also interested in hearing about progress in research on
dental amalgam, including studies that were discussed at previous
meetings this committee has held. In addition to hearing from
FDA, I look forward to Dr. Richard Fischer’s testimony on the reg-
ulatory status of dental amalgam.

Now, let me turn to the issue of vaccine. Since our last meeting,
the Institute of Medicine released a major report investigating a
potential link between thimerosal in vaccines and autism. The In-
stitute of Medicine reviewed published and unpublished studies
and concluded that available evidence favors rejection of the theory
that thimerosal in vaccine causes autism. Some scientists and par-
ents have expressed concern about this report, and today we will
hear from several scientists who have conducted recent research on
thimerosal and autism.

Some of this research was considered by the Institute of Medi-
cine but did not figure prominently in its report. The testimony
today should be very enlightening and interesting. A timely con-
cern relates to the use of mercury in flu vaccines. Flu kills tens of
thousands of Americans every year, and protecting infants, chil-
dren and adults from this deadly virus is essential. At the same
time, I think we all can agree that it would be ideal for the flu vac-
cine to be mercury-free.
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So I'm interested in hearing from those who will be presenters
today. And I want to know why, particularly from our CDC, why
OclllI‘ Nation’s leading public health authority has not endorsed this
idea.

And on a personal note, Mr. Chairman, I have been pursuing the
amalgam issue for over a decade. So I decided that I would get the
amalgam in my fillings that I have had since I was 9 years old re-
moved. I had to go to Mexico to do it. My own dentist didn’t have
a clue, and argued with me that it was safe.

But as I gather information and I chaired the California Health
and Human Services Committee for 17 out of the 20 years I was
in the California State Senate, and I had an expert staff that dug
up the information and the research, enough that I knew that my
health would improve if I had it removed. I had it removed, and
my health improved immediately. Went back over the border to the
United States, had dental work, and I have a temporary covering
that has amalgam in it, and I can see the difference in my complex-
ion and my look. I was being poisoned, Mr. Chairman, all of those
years, by the amalgam vapors that were escaping because the tooth
next to it was pulled, and it leaves exposure.

So I don’t buy the argument the professional dental community
came to my office to give me in opposing my bill. And they said,
it’s cheap, it’s sealed and it will not hurt. Well, kids chew hard
balls, and dentures, dental teeth crack and the vapors escape, and
they go up to the meninges of the brain, causing considerable dam-
age. So I myself am a victim and I'm going to pursue this issue
until we can come to some agreement about the best policy.

So thank you for coming, and I look forward to hearing from you.
Thank you, Mr. Chairman.

Mr. BURTON. Thank you, Ms. Watson.

Representative Murphy.

Mr. MurpPHY. Thank you, Mr. Chairman. As you know, I am not
a member of this subcommittee, although I am a member of the
full committee, and I appreciate the opportunity to sit on this sub-
committee with you. Rather than take time now, I would like to go
on and listen to the witnesses today. Thank you, sir.

Mr. BURTON. Very good, thank you.

Our first panel consists of William Egan, Ph.D., Acting Director
of the Office of Vaccines, Research and Review, Center for Biologics
Evaluation and Research, Food and Drug Administration, Depart-
ment of Health and Human Services, and Melinda Wharton, M.D.,
MPH, Acting Deputy Director of the National Immunization Pro-
gram, Centers for Disease Control and Prevention, U.S. Depart-
ment of Health and Human Services. I presume you have some-
body there with you that you’d like to introduce. Who else do we
have there? Dr. Egan, Dr. Wharton and Dr. Boyle?

Dr. WHARTON. Yes, Dr. Coleen Boyle, from CDC.

Mr. BURTON. OK. Will she be testifying as well?

Dr. WHARTON. She is available to answer questions should there
be questions that fall into her area of expertise.

Mr. BUrTON. OK. Would you please rise to be sworn?

[Witnesses sworn.]

Mr. BURTON. Thank you.

Dr. Wharton, would you like to start?
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STATEMENT OF MELINDA WHARTON, M.D., M.P.H.,, ACTING
DEPUTY DIRECTOR, NATIONAL IMMUNIZATION PROGRAM,
CENTERS FOR DISEASE CONTROL AND PREVENTION, U.S.
DEPARTMENT OF HEALTH AND HUMAN SERVICES, ACCOM-
PANIED BY COLEEN BOYLE, ASSOCIATE DIRECTOR FOR
SCIENCE AND PUBLIC HEALTH

Dr. WHARTON. Good morning. I'm Dr. Melinda Wharton, Acting
Deputy Director of the National Immunization Program at the Cen-
ters for Disease Control and Prevention. Thank you for the oppor-
tunity to testify today on CDC’s vaccine safety research activities,
particularly those regarding thimerosal-containing vaccines.

I am accompanied today by Dr. Colleen Boyle, Associate Director
for Science and Public Health with CDC’s National Center for
Birth Defects and Developmental Disabilities, who is here to help
answer questions on CDC’s autism related activities.

CDC understands that autism can be a devastating illness and
impacts families and caregivers alike. CDC joins with other Fed-
eral and State agencies and other partners in their continued
search to learn more about the causes. Autism spectrum disorders
are a group of lifelong developmental disabilities caused by an ab-
normality of the brain. The most recent data suggests that between
two and six children per thousand have autism spectrum disorders.
However, one of CDC’s goals is to obtain better information on the
incidence and prevalence of these disorders.

The emotional, social and economic impact on families and chil-
dren diagnosed with autism spectrum disorders is often devastat-
ing, and the cost to the Nation in human and economic terms is
substantial and needs to be better documented. The Department of
Health and Human Services is dedicated to finding the answers to
what causes autism and how it can be prevented.

There’s a great deal of ongoing research throughout the various
public health agencies. But my focus today is on the vaccine safety
related issues. It should be noted that the Department of Health
and Human Services has established an inter-agency action coordi-
nating committee [IACC], composed of representatives to various
Federal agencies as well as four members of the public. The IACC’s
mandate is to enhance coordination of autism-related activities of
these Federal agencies from biomedical research to service delivery.

Immunizations are one of the great public health success stories
of the 20th century, having made once common diseases like diph-
theria, measles and mumps diseases of the past. Vaccines are now
available to protect children and adults against 15 life-threatening
or debilitating diseases. This has reduced cases of all vaccine-pre-
ventable diseases for which children are now routinely vaccinated
by more than 97 percent, from peak levels before the vaccines were
available, saving lives and treatment and hospitalization costs.

However, we know that parents, researchers and others have ex-
pressed concerns about a potential link between autism and vac-
cines containing thimerosal, a preservative used to reduce the pos-
sibility of bacterial or fungal contamination of vaccine. Other than
minor effects, like swelling and redness at the injectionsite due to
sensitivity to thimerosal, there is no definitive evidence of harm
caused by the amounts of thimerosal in vaccine.



15

After an FDA analysis of the potential mercury content of the
full recommended childhood vaccination schedule and concern
about health effects of mercury exposures from all sources in mid-
1999, the U.S. public health service agencies took precautionary ac-
tion, working collaboratively with the American Academy of Pediat-
rics and the vaccine manufacturers to begin the voluntary removal
of thimerosal preservative from the vaccine supply.

While the risk of harm from exposure to thimerosal in vaccines
is only theoretical, the decision was made as a precautionary meas-
ure. The elimination of mercury from vaccines was judged a fea-
sible means of reducing an infant’s total exposure to mercury in a
world where other environmental sources of exposure are more dif-
ficult or impossible to eliminate.

As a result of this action, all manufacturers are now producing
only vaccines that are free of thimerosal as a preservative for rou-
tine infant immunization, with the exception of influenza vaccines.
As of January 14, 2003, the final lots of the routinely recommended
infant vaccines that contained thimerosal as a preservative, with
the exception of influenza vaccine, expired.

CDC 1s actively involved in detecting and investigating vaccine
safety concerns and in supporting a wide range of vaccine safety
research to address safety questions. CDC developed the vaccine
safety data link project in 1990 to better enhance the understand-
ing of rare adverse effects of vaccines. This project was a collabo-
rative effort utilizing the data bases of large health maintenance
organizations. The data bank contains comprehensive medical and
immunization histories of approximately 7.5 million children and
adults. The VSD enables vaccine safety research studies comparing
the incidence of health problems in unvaccinated and vaccinated
people.

CDC recognizes the importance of data sharing when questions
are raised regarding a particular study’s designer methodology.
Therefore, CDC has worked with the participating HMOs to deter-
mine how their clients’ personal medical records can be maintained
confidentially while still allowing for external researchers to re-
analyze the data from studies which have been conducted through
the VSD. As a result, CDC has developed a data sharing process
operated by the National Center for Health Statistics designed to
allow independent researchers to replicate or conduct a modified
analysis of a previous VSD study while maintaining the confiden-
tial nature of the data.

Another critical part of our vaccine safety effort is the objective
scientific evaluation of safety concerns by independent experts. In
collaboration with NIH and other public health service agencies,
CDC requested the Institute of Medicine, one of the world’s pre-
eminent medical organizations, to conduct independent reviews by
objective, highly qualified scientific experts to determine whether
the available scientific information tends to show or does not tend
to show vaccines played a role in causation, the level of public
health priority that concern should receive and recommendations
for research.

As you have already noted, in May 2004, the IOM Immunization
Safety Review Committee updated its previous report regarding
vaccines and autism based on the additional studies that have been
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done on the topic since its 2001 report. The IOM concluded that
thimerosal-containing vaccines are not associated with autism, that
hypotheses regarding the links between autism and thimerosal-con-
taining vaccines lacked supporting evidence and were only theoreti-
cal, and that future research to find the cause of autism should be
directed toward other promising lines of inquiry that are supported
by current knowledge and evidence and offer more promise for pro-
viding the answer.

CDC takes the issue of vaccine safety very seriously and has ini-
tiated several studies that address IOM recommendations in its
previous report. The first study, the thimerosal screening analysis
in the VSD was started in the fall of 1999. The VSD was used to
screen for possible associations between exposure to thimerosal-
containing vaccines and a variety of outcomes. In a first phase of
this study, the CDC used data from the two VSD HMOs with auto-
mated outpatient data. An association between cumulative expo-
sure to thimerosal and tics was found in one HMO. At the other
HMO, slightly increased risks of language delay were found, but
there was no increased risk of tics.

In the second phase of the investigation, CDC investigators ob-
tained data from a third HMO with similar, available automated
vaccination in outpatient data bases to see if these findings could
be replicated. Analyses of these data using the same methods as
the first study did not confirm results seen in the first phase.

To determine if these associations are real or by chance, the
usual scientific approach is to conduct other studies to confirm or
not confirm the initial results. No statistically significant relation-
ship between autism and thimerosal was found in any of CDC’s
analyses of the FSD data. The findings of the study were published
in Pediatrics in November.

CDC and VSD researchers remain committed to clarifying the re-
sults encountered during the VSD screening analysis, and therefore
a followup study is being conducted. This study will be designed to
assess whether neurodevelopmental disorders confirmed by uni-
form neuropsychologic testing are associated with thimerosal expo-
sure.

Approximately 1,100 children between the ages of 7 and 9 ran-
domly selected from the 4 VSD HMOs, based on thimerosal expo-
sure during the first 7 months of life, are being evaluated. All of
the children will be assessed using a standard set of neuro-
psychological test batteries. Data collection is nearing completion
and the testing has been completed and medical records are now
being reviewed. Preliminary study results should be available in
the spring of 2005.

The vaccine safety data link and autism study is a case control
study that will begin data collection this fall. Autism cases identi-
fied through the review of automated medical records from three
VSD HMOs will be assessed using a standard autism assessment
tool. CDC is also funding a followup study of a group of Italian
children who participated in a prior DTAP trial in the 1990’s in
which thimerosal exposure was randomly allocated. The children
will be evaluated similarly as we’re doing in the followup study.
Testing of the children will begin in the fall.
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Though we remain vigilant to assure the safety of vaccines, we
also must remember that vaccines benefit the public by protecting
persons from infectious diseases and the consequences. Continued
high vaccination rates are crucial to prevent the spread of diseases
such as measles, pertussis and rubella among U.S. children. From
1989 to 1991, a measles epidemic in the United States led to more
than 55,000 cases of measles and more than 11,000 hospitalizations
and 123 deaths. The outbreak stopped only when vaccination cov-
erage increased.

Thus, if preschool vaccine coverage drops substantially, large
measles outbreaks are likely to occur once again. The threats posed
by vaccine preventable diseases are known and real. The viruses
and bacteria that cause vaccine preventable diseases still circulate
in the United States and around the world. Maintaining vaccina-
tion coverage and high levels of immunity are crucial to protect the
U.S. population and to continue progress toward elimination of dis-
eases that at one time caused millions of infections in the United
States each year and globally remain the leading causes of death.

CDC remains committed to collecting accurate data on the preva-
lence of autism, conducting public health research on autism and
conducting studies on vaccine safety. Vaccines are one of our most
valuable weapons against disease and have afforded to us one of
our proudest achievements in public health. Autism research and
monitoring will continue to be high priorities for CDC. Such efforts
will be essential in answering key questions about whether autism
is increasing over time, determining the causes of this condition
and ultimately developing prevention strategies.

In addition to these critical efforts, we also realize the need to
act on existing science to improve the lives of children already liv-
ing with this condition by providing developmental screening and
intervention. We want each child to be born healthy and to grow
and develop to their full potential.

Thank you, Mr. Chairman and members of the committee, for
the opportunity to testify before you today. Dr. Boyle and I will be
happy to answer any questions that you may have.

[The prepared statement of Dr. Wharton follows:]
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Good morning. I am Dr. Melinda Wharton, Acting Deputy Director of the National
Immunization Program at the Centers for Disease Control and Prevention (CDC). Thank
you for the opportunity to testify today on CDC’s vaccine safety research activities,
particularly those regarding thimerosal-containing vaccines and autism. I want to take a
moment to introduce Dr. Coleen Boyle, Associate Director for Science and Public Health
with CDC’s National Center for Birth Defects and Developmental Disabilities who is

also available to help answer questions on CDC’s autism-related activities.

CDC understands that autism can be a devastating illness that impacts families and
caregivers alike. CDC joins with other federal and state agencies, and other partners in

the continued search to learn more about the causes.

AUTISM AND VACCINES

Autism spectrum disorders (ASD) are a group of life-long developmental disabilities
caused by an abnormality of the brain. The most recent data suggests that between two
and six children per 1,000 have ASD; however, one of CDC’s goals is to obtain better
information on the incidence and prevalence of ASDs. The emotional, social and
economic impact on families of children diagnosed ASDs is often devastating and the
costs to the nation in human and economic terms is substantial but needs to be better
documented. We recognize that there is considerable public interest and concern on this
issue and we are committed to addressing concerns of parents, families, caregivers and
health care providers. The Department of Health and Human Services (DHHS) is
dedicated to finding the answer to what causes autism and how it can be prevented.
There is a great deal of ongoing research throughout the various public health agencies.
While my focus today is on vaccine safety related issues, it should be noted that DHHS
has established an Interagency Autism Coordinating Committee (IACC). The IACC is
composed of representatives from the National Institutes of Health (to which the
Department has delegated a leadership role in organizing and supporting the committee),
CDC (including the Agency for Toxic Substances and Disease Registry (ATSDR)), the
Food and Drug Administration, the Health Resources and Services Administration

(HRSA) the Substance Abuse and Mental Health Services Administration (SAMHSA),
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the Department of Education, and four public members appointed by Secretary Tommy
Thompson. The IACC’s mandate is to enhance coordination of the autism-related
activities of these federal agencies, from biomedical research to services delivery. At the
most recent IACC meeting, topics included the progress being made on implementation
of autism research centers programs by NIH and CDC; efforts to comprehensively map
the autism research field to analyze its strengths and any gaps; information about each of
the individual grants that collectively constitute the majority of the NIH autism research
portfolio; strategies to improve the coordination of gene and tissue banking, data sharing,
and federal interactions with voluntary organizations; and, strategic planning for the
development of treatments and interventions for autism. The activities of this committee
highlight the large-scale, coordinated response that has been launched by DHHS to better

understand, prevent and treat autism.

CDC also is holding four regional meetings to obtain more public input into the CDC
portion of the IACC agenda; these meetings are being held over the next four months in

Miami, FL; Sacramento, CA; Indianapolis, IN and in New York City.

Immunizations are one of the great public health success stories of the 20th century,
having made once-common diseases, such as diphtheria, measles, mumps, and pertussis,
diseases of the past. Vaccines are now available to protect children and adults against 15
life-threatening or debilitating diseases. This has reduced cases of all vaccine-preventable
diseases by more than 97 percent from peak levels before vaccines were available, saving
lives and saving treatment and hospitalization costs. However, some parents, researchers
and others have expressed concerns about a potential link between autism and vaccines
containing thimerosal, a preservative used to reduce the possibility of bacterial or fungal
contamination of vaccines. Other than minor effects like swelling and redness at the
injection site due to sensitivity to thimerosal, there is no definitive evidence of harm

caused by the amounts of thimerosal in vaccines.

After an FDA analysis of the potential mercury content of the full recommended

childhood vaccination services and concern about the health effects of mercury exposures
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from all sources in mid-1999, the United States Public Health Service agencies, including
NIH, FDA, HRSA, and CDC took precautionary action, working collaboratively with the
American Academy of Pediatrics, the American Academy of Family Physicians and the
vaccine manufacturers, to begin the voluntary removal of thimerosal preservative from
the vaccine supply. While the risk of harm from exposure to thimerosal in vaccines was
only theoretical, the decision was made as a precautionary measure. The elimination of
mercury from vaccines was judged a feasible means of reducing an infant’s total
exposure to mercury in a world where other environmental sources of exposure are more
difficult or impossible to eliminate, such as removal from certain foods and power
emissions. As a result of this action, all manufacturers are now producing only vaccines
that are free of thimerosal as a preservative for routine infant immunization, with the
exception of influenza vaccine. As of January 14, 2003, the final lots of the routinely
recommended childhood vaccines that contained thimerosal as a preservative, with the

exception of influenza vaccine, expired.

CDC’S COMMITMENT TO VACCINE SAFETY
CDC is actively involved in detecting and investigating vaccine safety concerns and

supporting a wide range of vaccine safety research to address safety questions.

Vaccine Safety Datalink Project

CDC developed the Vaccine Safety Datalink (VSD) project in 1990 to better enhance the
understanding of rare adverse effects of vaccines. This project is a collaborative effort,
which utilizes the databases of eight large health maintenance organizations (HMOs).
The database contains comprehensive medical and immunization histories of
approximately 7.5 million children and adults. The VSD enables vaccine safety research
studies comparing incidence of health problems between unvaccinated and vaccinated
people. Over the past decade, the VSD has been used to answer many vaccine-related
questions, and has been used to support policy changes that have reduced adverse effects

from vaccines.
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CDC recognizes the importance of data sharing when questions are raised regarding a
particular study’s design and methodology. Therefore, CDC worked with the
participating HMOs to determine how their clients’ personal medical records can be
maintained confidentially and the proprietary interests of the HMOs protected, while still
allowing for external researchers to reanalyze the data from studies which have been
conducted through the Vaccine Safety Datalink. As a result, CDC has developed a data
sharing process operated by the National Center for Health Statistics in collaboration with
the National Immunization Program, which is designed to allow independent researchers
to replicate or conduct a modified analysis of a previous VSD study, while maintaining

the confidential and proprietary nature of the data.

Institute of Medicine Immunization Safety Review Committee

Another critical part of our vaccine safety efforts is the objective, scientific evaluation of
safety concerns by independent experts. In collaboration with NIH and other U.S. Public
Health Service agencies, CDC requested the Institute of Medicine (IOM), one of the
world’s predominant medical organizations, to conduct independent reviews by
objective, highly qualified scientific experts to determine: 1) whether the available
scientific information tends to show, or does not tend to show, vaccines playing a role in
causation; 2) the level of public health priority the concern should receive; and, 3)
recommendations for research. The IOM Immunization Safety Review Committee has
released reports on STET, Multiple Immunizations and Immune Dysfunction, and most
recently Vaccines and Autism CDC has initiated a broad range of studies to address
recommendations made by the IOM Immunization Safety Review Committee.

In October 2001, the IOM Immunization Safety Review Committee published a report on
the possible association between thimerosal-containing vaccines and neurodevelopmental
disorders. In this report, the IOM concluded “that the evidence is inadequate to accept or
reject a causal relationship between exposure to thimerosal from childhood vaccines and
the neurodevelopmental disorders of autism, ADHD (attention deficit hyperactivity
disorder), and speech or language delay.” The IOM made several recommendations
regarding future research studies including several epidemiological studies. They

recommended:
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o Case-control studies examining the potential link between
neurodevelopmental disorders and thimerosal-containing vaccines;

o Further analysis of neurodevelopmental outcomes in several cohorts of
children outside the U.S. who participated in a clinical trial of DTaP
vaccine; and,

¢ Conducting epidemiological studies that compare the incidence and
prevalence of neurodevelopmental disorders before and after the removal of

thimerosal from vaccines.

In May 2004, the IOM Immunization Safety Review Committee updated its conclusions and

recommendations regarding vaccines and autism based on the additional studies that had been done on this

topic since 2001. The JOM Immunization Safety Review Committee’s most notable conclusions regarding

thimerosal-containing vaccines were:

thimerosal-containing vaccines are not associated with autism;

hypotheses regarding a link between autism and thimerosal-containing vaccines
lack supporting evidence and are only theoretical; and,

future research to find the cause of autism should be directed toward other
promising lines of inquiry that are supported by current knowledge and evidence

and offer more promise for providing an answer.

The Committee also made a number of recommendations in the areas of policy,

surveillance, and epidemiologic research, clinical studies, and communication in regard

to thimerosal-containing vaccines, including:

the Committee did not recommend a policy review of the current schedule and
recommendations for the administration of routine childhood vaccines based on
hypotheses regarding thimerosal and autism;

the Committee recommended that cost-benefit assessments regarding the use of
thimerosal-containing versus thimerosal-free vaccines and other biological or
pharmaceutical products, whether in the United States or other countries, should

not include autism as a potential risk; and,
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« the Committee recommended developing programs to increase public
participation in vaccine safety research and policy decisions and to enhance the
skills and willingness of scientists and government officials to engage in
constructive dialogue with the public about research findings and their

implications for policy development.

The Committee has made helpful recommendations about policy and research in the areas
of vaccine safety and autism. These will be considered in depth by the Public Health
Service (PHS) agencies and their advisory bodies. At this time, CDC is making no
changes to the current childhood immunization schedule and recommendations based on

hypotheses regarding vaccines and autism.

Vaccine Safety Studies
CDC takes the issue of vaccine safety very seriously and therefore undertook several

studies that addressed the IOM recommendations from the 2001 report:

The first stﬁdy, the Thimerosal Screening Analysis in the Vaccine Safety Datalink (VSD)
project, was started in the fall of 1999. The VSD, described earlier, was used to screen
for possible associations between exposure to thimerosal-containing vaccines and a
variety of renal, neurologic and developmental problems. In the first phase of this study,
the CDC used data from the 2 VSD HMOs with automated outpatient data (where more
subtle effects of mercury toxicity might be seen). In phase I, an association between
cumulative exposure to thimerosal and tics was found at one HMO. At the other HMO,
slightly increased risks of language delay were found but there was no increased risk of
tics. In the second phase of the investigation, CDC investigators examined data from a
third HMO with similar available automated vaccination and outpatient databases to see
if these findings could be replicated. Analyses of these data using the same methods as
the first study did not confirm results seen in the first phase. I should note for the
committee that it is not uncommon to find associations between health outcomes and an
exposure of interest when multiple different health outcomes are assessed. To determine

if those associations are real or occur by change, the usual scientific approach is to
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conduct other studies to confirm or not confirm the initial results. I also want to note that
a statistically significant relationship between autism and thimerosal was not found in any
of CDC’s analysis of the VSD data. The findings from this study were published in the

journal Pediatrics in November 2003.

CDC and VSD researchers remain committed to clarifying the results encountered during
the VSD Screening Analysis; therefore, a Thimerosal and Neurodevelopmental Disorders
(NDD) Follow-Up Study is being conducted. This second study will be designed to
assess whether preliminary results from automated data used in the Thimerosal Screening
Analysis can be confirmed using objective neuropsychological testing. The study will
focus on the conditions found in the first screening analyses and other important
neurodevelopmental disorders, including language and speech delays and ADHD. The
design of the new study will address the main drawback of the Thimerosal Screening
Analysis, which was that children were not objectively assessed on the
neurodevelopmental disorders of interest. The various VSD HMOs categorize
neurodevelopmental disabilities in different ways, provide different services for these
disorders, and often refer children out of the health care network when they are identified

with these particular disorders.

The Thimerosal and NDD Follow-Up Study will examine approximately 1,100 children
between the ages of seven and nine years of age randomly selected from four VSD
HMOs based on thimerosal exposure during the first seven months of life. All 1,100
children will be assessed using a standardized set of neuropsychological test batteries.
The proposal for this study was presented to a panel of external consultants including a
consumer representative in March of 2001. The panel of external consultants continues to
provide individual input into the design and the conduct of the study. Data collection is
nearing completion. The neuropsychological testing of the children has been completed
and currently their medical records are being reviewed. The preliminary study results

should be available for review by the external consultants by the spring of 2005.
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Several additional studies are being planned to address additional issues raised by the
IOM. These include:

The Vaccine Safety Datalink Thimerosal and Autism Study is a case-control study that
will begin data collection this fall and will complement the Thimerosal and NDD Follow-
Up Study. Autism cases identified through review of automated medical records from
three VSD HMOs will be assessed objectively by using standardized autism assessment

tools. Three controls per case will be selected from the same HMOs.

CDC is also funding a follow-up study of a group of Italian children who had participated
in a prior DTaP trial in the 1990’s in which thimerosal exposure was randomly allocated.
A pilot study has determined the feasibility of recruiting these participants for a follow-
up study of neurodevelopmental outcomes. The children will be evaluated using a
similar test battery as in the Thimerosal and NDD Follow-Up Study. Testing of children
for the main study will begin this fall.

Two other studies are being planned to examine changes over time in the diagnosis of
neurodevelopmental delays including autism. These studies use inpatient and outpatient
discharge diagnoses to compare rates of these conditions over time with changes in levels
of thimerosal in recommended childhood vaccines. Because recommendations for the
removal of thimerosal from vaccines did not occur until 1999, several years of data
following the removal of thimerosal are necessary for these comparisons to be made.

Thus, results will not be available until 2006 or later.

BENEFITS OF VACCINES

While we remain vigilant to assure the safety of vaccines, we must also remember that
vaccines benefit the public by protecting persons from infectious diseases and their
consequences ¢.g. liver cancer. Continued high U.S. vaccination rates are crucial to
prevent the spread of diseases such as measles, pertussis (whooping cough) and rubella
among U.S. children. Current measles coverage is approximately 91 percent in children

19-35 months old and about 97 percent at school entry, and only about 100 cases of
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measles have been reported per year; many of the cases are imported; and ongoing
indigenous transmission of measles no longer occurs. From 1989-91, a measles epidemic
in the United States led to more than 55,000 cases of measles and more than 11,000
hospitalizations, with 123 deaths in three years. Before this epidemic, vaccination
coverage was estimated at 61-66 percent nationally and at 51-79 percent in 15 major
cities. These outbreaks stopped only when vaccination coverage increased. Thus, if pre-
school coverage dropped by 25-30 percent below the current level, large measles
outbreaks are likely to occur once again. Additionally, pertussis has continued to be a
public health threat. For example, in 2003, there were 11,647 reported pertussis cases
with 19 reported deaths.

Vaccines are cited as one of the greatest achievements of biomedical science and public
health in the 20th century. We can point to the remarkable success we have had in
controlling numerous infectious diseases which used to be widely prevalent in the United
States, including polio, measles, and pertussis. In fact, several of these vaccine-
preventable infectious diseases are associated with developmental disabilities, including
Haemophilus influenzae type b (Hib) and congenital rubella syndrome (CRS). Prior to
routine immunization with Hib vaccine, of young children who developed Hib
meningitis, 5 percent died and another 15 to 30 percent were left with residual brain

damage leading to language disorders and mental retardation.

The threats posed by vaccine-preventable diseases are known and real. The viruses and
bacteria that cause vaccine-preventable diseases still circulate in the U.S. and around the
world. Maintaining vaccination coverage and high levels of immunity are crucial to
protect the U.S. population and to continue progress toward elimination of diseases that,
at one time, caused millions of infections in the U.S. each year and that globally remain

the leading causes of death.
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CONCLUSION

CDC remains committed to collecting accurate data on the prevalence of autism,
conducting public health research on autism, and conducting studies on vaccine safety.
Vaccines are one of our most valuable weapons against disease and have afforded us one
of our proudest achievements in public health. Autism research and monitoring will
continue to be high priorities for CDC. Such efforts will be essential in answering key
questions about whether autism is increasing over time, determining the cause(s) of this
condition, and ultimately developing prevention strategies. In addition to these critical
efforts, we also realize the need to act on existing science to improve the lives of children
already living with this condition by promoting developmental screening and
intervention. We want each child to be born healthy and to grow and develop to their full

potential.
Thank you, Mr. Chairman and Members of the Committee, for the opportunity to testify

before you today. Dr. Boyle and I would be happy to answer any questions that you may

have.

10
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Mr. BURTON. Thank you for your testimony. Everybody knows
the value of vaccinations. And every time you testify, you tell us
how valuable they’ve been. And we already know that.

We're not here to say that vaccinations aren’t important. They’re
very important. They’'ve given us the highest quality of life of any
civilization in the history of mankind. That isn’t what we’re talking
about. We're talking about why they’re putting mercury in vaccina-
tions and why it’s never been tested since 1929 when Lily devel-
oped it.

Mr. Egan.

STATEMENT OF WILLIAM EGAN, PH.D., ACTING DIRECTOR, OF-
FICE OF VACCINES RESEARCH AND REVIEW, CENTER FOR
BIOLOGICS EVALUATION AND RESEARCH, FOOD AND DRUG
ADMINISTRATION, DEPARTMENT OF HEALTH AND HUMAN
SERVICES

Mr. EGAN. Mr. Chairman and members of the committee, I am
Dr. William Egan, the Acting Director for the Office of Vaccines Re-
search and Review of the Food and Drug Administration Centers
for Biologics Research and Review.

FDA’s Office of Vaccine Research and Review is responsible for
the regulation and oversight of vaccines in the United States. On
behalf of the FDA, I appreciate the opportunity to participate in
this hearing as the committee explores the hypothesized link be-
tween thimerosal in vaccines and autism. I want to assure the com-
mittee, the public and the parents who are here today that FDA
takes this issue and their concerns very seriously.

As you know, vaccines have contributed to a significant reduction
in many childhood diseases, such as diphtheria, polio, measles and
whooping cough. It is now rare for American children to experience
the devastating effects of these illnesses, and infant deaths due to
these diseases have essentially disappeared in countries with high
vaccination coverage, such as the United States.

As a recent example, prior to the introduction of a vaccine in
1985, an estimated 20,000 cases of invasive hemophilus influenza
type A disease, primarily meningitis, occurred each year in the
United States. Now because of widespread vaccination, the number
of cases of invasive HIB disease have decreased by more than 98
percent. In the United States, HIB disease had been the leading
cause of acquired mental retardation.

Although vaccines have contributed greatly to the health and
well-being of our children, we must nonetheless be vigilant for any
potential safety concerns that are related to these vaccines. In re-
sponse to Section 413 of the Food and Drug Administration Mod-
ernization Act of 1997, FDA conducted a review of, among other
things, the use of thimerosal in childhood vaccines. This review led
to the realization that some children, during the first 6 months of
life, may receive amounts of ethylmercury from the preservative
thimerosal in excess of EPA guidelines for methylmercury, while
though not the guidelines for either the ATSDR or the FDA.

Although there were no known risks from these levels of thimer-
osal in vaccines, the Public Health Service, along with the Amer-
ican Academy of Pediatrics and the American Academy of Family
Physicians, thought that it was prudent to reduce childhood expo-
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sure to mercury from all sources, including vaccines, whenever pos-
sible. Consistent with this goal, FDA has encouraged and worked
with manufacturers to develop new vaccines and new vaccine for-
mulations that are either thimerosal-free or contain only trace
amounts of thimerosal.

We are pleased to report that FDA actions have resulted in a
marked reduction in thimerosal exposure from vaccines. At this
time, with the exception of the influenza vaccine, and I will address
this vaccine in a moment, all of the routinely recommended pedi-
atric vaccines, DTAP, hepatitis B, the pneumococcal conjugate vac-
cine, IPV, the HIB conjugate vaccine, MMR and varicella that are
currently manufactured for the U.S. market are either thimerosal-
free or contain only trace amounts of residual thimerosal.

As just noted, the exception is the inactivated influenza virus
vaccine that has only recently been recommended for routine use
in a pediatric population 6 months through 23 months of age. FDA
has approved two preservative-free formulations of the inactivated
influenza vaccine containing only a trace of mercury from thimero-
sal. One of these formulations is approved for use in the pediatric
population. The other is not, it’s for children above the age of 4.
The two licensed manufacturers of the injectable form of the vac-
cine also do market this product in a thimerosal preservative-con-
taining formulation.

The reduction or elimination of thimerosal was in principle
achievable because over time, it has been possible to replace multi-
dose vials with single dose vials which do not require a preserva-
tive. Prior to this initiative to reduce or eliminate thimerosal from
childhood vaccines, the maximum cumulative exposure to mercury
as ethylmercury via the routine pediatric vaccinations during the
first 6 months of life was approximately 187.5 micrograms. The
vaccines with trace amounts of thimerosal licensed to date contain
less than 1 microgram of mercury per dose.

With the newly formulated vaccine, the maximum cumulative ex-
posure during the first 6 months of life is less than 3 micrograms
of mercury. This use of vaccines with no thimerosal or only trace
amounts of thimerosal represents a greater than 98 percent reduc-
tion from previous maximum exposure to young infants. A table
listing vaccines, preservative contents and the manufacturers can
be found on FDA’s Web site.

Although not administered to children below the age of 6 months,
the influenza vaccine could add an additional 25 micrograms of
mercury during the first year of life if each of the two doses that
were administered both contain thimerosal as a preservative. Since
the FDA last appeared before the committee to discuss this issue,
we have approved several vaccines, new vaccines that are either
thimerosal-free or contain only a trace amount of thimerosal.

These are Pediarix, which is a combination diphtheria, tetanus,
toxoid and acellular pertussis vaccine with hepatitis B and inac-
tivated polio vaccine. And this is manufactured by
GlaxoSmithKline. Decovax, a tetanus and diphtheria toxoid ab-
sorbed vaccine, for adult use, mainly for ages 7 and up, manufac-
tured by Aventis Pasteur Inc. A diphtheria and tetanus toxoids DP
vaccine for pediatric use, this is also manufactured by Aventis Pas-
teur Inc. And a tetanus and diphtheria absorbed TB vaccine for
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adult use manufactured by Aventis Pasteur Ltd. In addition, a live
attenuated influenza virus vaccine that is thimerosal-free, Flu
Mist, that was manufactured by Metamune, was licensed in 2003.

The Immunization Safety Committee of the Institute of Medicine
has completed two reviews of studies addressing a potential link
between thimerosal-containing vaccines and autism that are rel-
evant to this hearing today. The first IOM review was conducted
in 2001. In 2001, based on the data then available, the IOM con-
cluded that the body of data was inadequate to either accept or re-
ject a causal relationship between thimerosal-containing vaccines
and neurodevelopmental disorders, including autism.

The committee, prompted by an accumulation of new data, re-re-
viewed this issue of the potential causal relation between thimero-
sal-containing vaccines and autism in 2004. Based on a review of
the full body of data, which included epidemiological studies from
the United States, Denmark, Sweden and the United Kingdom, the
committee concluded, “Thus, based on this body of evidence, the
committee concludes that the evidence favors rejection of a causal
relationship between thimerosal-containing vaccines and autism.”

The FDA has succeeded in reducing children’s exposure to mer-
cury from vaccines during the first 6 months of life. It continues
toward reducing everyone’s thimerosal exposure through vaccines.
With the exception of the inactivated influenza vaccine, which just
this year was added to the list of routinely recommended pediatric
vaccines, all routinely recommended licensed pediatric vaccines
that are currently being manufactured in the United States now
contain no thimerosal or only trace amounts of thimerosal. FDA,
together with our colleagues within the other HHS agencies, will
continue to study data relating to the incidence and etiology of au-
tism.

I would be happy to respond to any questions from the commit-
tee.

[The prepared statement of Dr. Egan follows:]
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Introduction

Mr. Chairman and Members of the Committee, I am Dr. William Egan, Acting Director,
Office of Vaccines Research and Review (OVRR), of the Food and Drug Administration’s
(FDA or the Agency) Center for Biologics Evaluation and Research (CBER). CBER’s
Office of Vaccines Research and Review is responsible for the regulation and oversight of
vaccines in the United States. On behalf of FDA, I appreciate the opportunity to participate
in this hearing as the Committee explores the hypothesized link between thimerosal in
vaccines and autism. I want to assure the Committee, the public and, the parents who are
here today, that FDA takes their concerns very seriously. I will take this opportunity to

explain FDA’s ongoing efforts to ensure that vaccines in the U.S. are safe and effective.

As you know, vaccines have contributed to a significant reduction in many childhood diseases
such as diphtheria, polio, measles, and whooping cough. It is now rare for American children
to experience the devastating effects of these illnesses and infant deaths due to these diseases
have essentially disappeared in countries with high vaccination coverage, such as the U.S.

As a recent example, prior to the introduction of a vaccine in 1985, an estimated 20,000 cases
of invasive Haemophilus influenzae type b (Hib) disease, primarily meningitis, occurred each
year in the U.S. Now, because of widespread vaccination, the number of cases of invasive
Hib disease has decreased by more than 98 percent; in the U.S., Hib disease was the leading

cause of acquired mental retardation. Although vaccines have contributed greatly to the
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health and well being of our children, we must nonetheless be vigilant of any potential safety

concem related to vaccines.

Thimerosal Reduction in Vaccines

In response to Section 413 of the Food and Drug Administration Modernization Act
(FDAMA) of 1997, FDA conducted a review of, inter alia, the use of thimerosal in childhood
vaccines. This review led to the realization that some children, during their first 6 months of
life, might receive amounts of ethylmercury, from the preservative, thimerosal, in excess of
the Environmental Protection Agency’s guidelines for methylmercury, although not the
Agency for Toxic Substances and Disease Registry or FDA guidelines. Although there were
no known risks from these levels of thimerosal in vaccines, the Public Health Service, along
with the American Academy of Pediatrics and the American Academy of Family Physicians
felt that it was prudent to reduce childhood exposure to mercury from all sources, including

vaccines, as feasible.

Consistent with this goal, FDA has encouraged and worked with manufacturers to develop
new vaccines and new vaccine formulations that are either thimerosal-free or contain only

trace amounts of thimerosal as a preservative.

We are pleased to report that FDA actions have resulted in a marked reduction in thimerosal
exposure from vaccines. At this time, with the exception of the influenza vaccine — and I will

address this vaccine in 2 moment, all of the routinely recommended licensed pediatric
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vaccines (DTaP, Hepatitis B, pneumococcal conjugate, IPV, MMR, and varicella) that are
currently manufactured for the U.S. market are either thimerosal-free or contain only trace
amounts of thimerosal. As just noted, the exception is the inactivated influenza virus vaccine
that has only recently been recommended for routine use in a pediatric population, 6 months
through 23 months of age. FDA approved two preservative-free formulations of the
injectable influenza vaccine containing only a trace of mercury from thimerosal. One of
these formulations is approved for use in the pediatric population. The two licensed
manufacturers of the injectable influenzae vaccine also market their product in a thimerosal

preservative-containing formulation.

The reduction or elimination of thimerosal was, in principle, achievable because over time it
was possible to replace multi-dose vials with single dose vials, which do not require a

preservative.

Prior to this initiative to reduce or eliminate thimerosal from childhood vaccines, the
maximum cumulative exposure to mercury as ethylmercury via routine childhood
vaccinations during the first 6 months of life was approximately 187.5 micrograms. The
vaccines with trace amount of thimerosal licensed to date contain less than 1 microgram of
mercury per dose. With the newly formulated vaccines, the maximum cumulative exposure
during the first 6 months of life is less than three micrograms of mercury. This use of
vaccines with no or only trace amounts of thimerosal represents a greater than 98 percent

reduction from previous maximum exposure in young infants. A table listing vaccines,
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preservative contents and manufactures and can be found on FDA’s website:
www.fda.gov/cher/vaccine/thimerosal htm. Although not administered to children below the
age of 6 months, the influenza vaccine could add an additional 25 micrograms of mercury
during the first year of life, if each of the two doses contains thimerosal as a preservative.
Since FDA last appeared before the Committee to discuss this issue, we have approved the
following vaccines that are either thimerosal-free or contain only a trace amount of
thimerosal:

e Pediarix: Diphtheria & Tetanus Toxoids & Acellurlar Pertussis Vaccine Adsorbed,
Hepatitis B and Inactivated Poliovirus Vaccine Combined manufactured by
GlaxoSmithKline Biologics.

» DECAVAC: Tetanus and Diphtheria Toxoids Adsorbed (Td), for adult use
manufactured by Aventis Pasteur, Inc.

¢ Diphtheria and Tetanus Toxoids Adsorbed (DT), for pediatric use, manufactured by
Aventis Pasteur, Inc.

s Tetanus and Diphtheria Toxoids Adsorbed (Td) for adult use, manufactured by
Aventis Pasteur Ltd.

In addition, a live-attenuated influenza vaccine that is thimerosal free, FluMist, manufactured

by MedImmune, was licensed in 2003 for those 5-49 years of age.

Institute of Medicine (IOM) Review

The Immunization Safety Review Committee of the Institute of Medicine (IOM) completed

two reviews of studies addressing a potential link between thimerosal containing vaccines and
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autism that are relevant to this hearing today. The first IOM review was conducted in 2001.
In 2001, based on the data then available, the IOM concluded that the body of data was
inadequate to either accept or reject a causal relationship between thimerosal-containing
vaccines and neurodevelopmental disorders, including autism. The Committee, prompted by
the accumulation of considerable new data, re-reviewed this issue of a potential causal
relationship between thimerosal-containing vaccines and autism in 2004. Based on a review
of this full body of data, which included epidemiological studies from the United States,
Denmark, Sweden, and the United Kingdom, the Committee concluded: “Thus, based on this
body of evidence, the committee concludes that the evidence favors rejection of a causal

relationship between thimerosal-containing vaccines and autism.”

Conclusion
FDA has succeeded in reducing children’s exposure to mercury from vaccines during the first
6 months of life and continues to work toward reducing everyone’s thimerosal exposure
through vaccines. With the exception of the inactivated influenza vaccine, which just this
year was added to the list of routinely recommended pediatric vaccines, all routinely
recommended licensed pediatric vaccines that are currently being manufactured for the U.S.
market contain no thimerosal or only trace amounts of thimerosal. FDA, together with our
colleagues within the other Health and Human Service agencies, will continue to study data

relating to the incidence and etiology of autism.

1 would be happy to respond to any questions.
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Mr. BURTON. Thank you, Dr. Egan.

You quoted the IOM study. I understand there were 14 or 15
studies that were included in that research that they did. One was
from Denmark. The government of Denmark, as I understand it,
administers these vaccines over there. And if they admitted that
there was a problem with the mercury in the vaccines, the govern-
ment could be held liable, is that not correct?

Mr. EGaN. I don’t know what the liability issue is.

Mr. BURTON. Well, in any event, they have a vested interest in
it. There were five studies that were pretty much discounted by
reputable groups that said that there was a causal relationship be-
tween the mercury in vaccines and autism that were discounted by
the IOM. It has been the opinion of not only myself but other Mem-
bers that the pharmaceutical industry has a great deal of influence
on a lot of these decisions.

And as a result, we continue to see reports come out saying, oh,
there’s no relationship between the mercury in vaccines and au-
tism. And yet we’ve gone from 1 in 10,000 children that are autistic
to, according to CDC, 1 in 166. Is that not correct, Dr. Wharton?

Dr. WHARTON. Yes, in our written testimony, it’s 2 to 6 per 1,000
in our recent study in Atlanta.

Mr. BURTON. Two to six per thousand, yes.

Dr. WHARTON. Yes.

Mr. BURTON. Well, it was 1 in 10,000 before. And according to
what we got from CDC, it’s 1 in 166 now.

Dr. WHARTON. That’s for all autism spectrum disorders, for au-
tism, a report that was published last year was 3 per 1,000.

Mr. BURTON. Would you find the difference between the 1 in 166
and the 2 in 1,000?

Dr. WHARTON. Find the difference?

Mr. BURTON. Yes, what’s the difference?

Dr. WHARTON. The one includes a much narrower definition of
autism. The other one includes pervasive developmental disorders
and other issues, such as Asperger’s syndrome.

Mr. BURTON. Sounds like to me you’re mincing words. The fact
is, more and more kids are being damaged and becoming autistic,
is that not correct?

Dr. WHARTON. The rate of autism does appear to be higher than
it was, as you mentioned earlier.

Mr. BURTON. Is mercury considered a toxic substance?

Mr. EGAN. Yes.

Mr. BUrTON. It is?

Mr. EGAN. Yes.

Mr. BURTON. Is it considered a toxic substance?

Dr. WHARTON. Yes.

Mr. BURTON. Do we still allow it to be put into thermometers?
Do we put it into thermometers any more? I remember when we
were kids, we didn’t know better, we’d play with that mercury. Is
it available like that any more?

Mr. EGAN. I actually don’t know. I don’t think I've seen them.

Mr. BURTON. The answer I think is no.

Mr. EGAN. I think theyre in the water pressure rises, but I'm not
sure.



40

Mr. BURTON. Well, that may be. I know I have a friend that
works in the things that set the heat in your house, and they're
going to try to get the mercury out of those, because it’s toxic, and
because they put it in landfills when they don’t work and it gets
into the water system and the water supply and it leaches into peo-
ple through the water. And we just got the report from the Great
Lakes, I think, that there are unsafe levels of mercury in our
water.

So mercury is a toxic substance. And you keep talking about thi-
merosal. We're talking about mercury. Mercury is a part of the thi-
merosal. So when we talk about, when you give your testimony, I'd
just as soon you say mercury instead of thimerosal. Thimerosal is
a way to kind of cover up that it contains mercury.

What level is safe? You gave us an amount, Dr. Egan. What level
is safe?

Mr. EGAN. I can only quote the different guidelines that have
been put forth on the basis of the number of studies.

Mr. BURTON. What studies?

Mr. EGAN. That were conducted by the studies in the Seychelles,
studies that were in the Faroe Islands, estimates from accidental
mercury exposures.

Mr. BURTON. So what level is safe?

Mr. EGAN. Well, there are various levels for different purposes.

Mr. BURTON. Does it vary from person to person because of their
ability to reject or live with it?

Mr. EGAN. Yes, there are certainly differences between people
and between a developing fetus and a child.

Mr. BURTON. So there’s really no real scientific evidence that
says, this amount of mercury in a person’s body is safe and this
amount is not safe from person to person?

Mr. EcaN. Well, I guess, yes, the guidelines that the EPA got
were 0.1 micrograms of mercury per kilogram of body weight per
day.

Mr. BURTON. That’s kind of subjective, though, isn’t it? I mean,
I don’t understand how they came up with that.

Mr. EGAN. Well, from the studies that they did, looking for ab-
normalities or where, developmental abnormalities or behavioral
abnormalities. And based on those ranging studies that were unfor-
tunately the result of accidents and looking for what the damage
of thimerosal was, they got this level which they said was a level,
their reference dose, which is the dose that they felt

Mr. BURTON. They felt.

Mr. EGAN [continuing]. Could be taken into the body every day
over a lifetime with no observed effect.

Mr. BURTON. Has thimerosal ever really been tested? Has thi-
merosal ever been tested by our health agencies?

Mr. EGAN. Only in those early tests that you know of that were
done by Lily.

Mr. BURTON. When was that? That was done in 1929. Let’s fol-
lowup on that. In 1929, they tested this on 27 people that were
dying of meningitis. All of those people died of meningitis, so they
said there was no correlation between their death and the mercury
in the vaccines. That is the only test that’s ever been done on thi-
merosal that I know of. Can you think of any other?
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Mr. EcaN. No, in people, no. Except for accidental exposures over
time.

Mr. BURTON. So we have mercury that’s being put into people’s
bodies in the form of this preservative, and has been since the
1930’s, and it’s never been tested by our health agencies. And yet
you folks come here and you testify that there’s no conclusive evi-
dence, and the IOM says, they favor, get this, they don’t say they’re
sure, they say they favor rejection of a causal relationship between
mercury and autism and other neurological disorders. Nobody ever
gives a categorical statement, that no, mercury does not cause this,
no, it doesn’t. And that’s because you can’t do it.

So why in the world are we even putting a little bit of it in vac-
cinations? Why are we doing that? Why? Can’t we create single
shot vials of these various vaccinations that does not require mer-
cury being put in them? Can we come up with another preserva-
tive, a way to preserve these vaccinations so they don’t put the
toxic chemical mercury into our bodies?

Mr. EGAN. I can’t speak to finding another preservative. That’s
a very, very difficult issue. And I don’t know if it’s possible to find
something that works as well to replace thimerosal.
Tuthemoxyethanol seems to work in some cases.

Mr. BURTON. How about if you

Mr. EGcAN. We are diligently working, as we have testified today
and previously, toward eliminating thimerosal mercury from vac-
cines as quickly as can be done. But there are many issues that
are involved in doing this. If we were to say tomorrow that all vac-
cines, for example, all flu vaccines could only be administered in
single dose syringes or single dose vials, the capacity to fill those
does not exist.

Mr. BURTON. Well, you know, right now we have a new vaccine
that’s being tested on people below the age of 50 that doesn’t con-
tain thimerosal that you administer through your nose. It’s not
even a shot. Are you familiar with that?

Mr. EGaN. Yes, that’s the vaccine that I spoke of.

Mr. BURTON. Does it contain mercury?

Mr. EGAN. No, that’s thimerosal-free.

N Mr. BURTON. Yes. So you can do it. Now, let me ask you, do we
ave a
Mr. EGAN. And other manufacturers are working toward that,

and have put out the vaccines that are thimerosal reduced.

Mr. BURTON. The vaccines that we have in the marketplace that
are now thimerosal-free, do we have vaccines that were made with
thimerosal that does the same thing that’s still on the shelves that
doctors are using?

Mr. EGAN. If I understand your question

Mr. BURTON. In other words, there’s a shelf life.

Mr. EGAN. Yes, are there any of the routinely recommended pedi-
atric vaccines that should be on the shelf now, the answer is no.
’(Ii‘o the best of my knowledge, they’'ve all gone past their expiration

ate.

Mr. BURTON. They’ve all gone past it, so there’s none on the
shelves?

Mr. EGAN. I was actually somewhat surprised with your opening
comment, and I would certainly like to know——
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Mr. BURTON. I've been told that there are some children’s vac-
cines that are still being utilized that contain mercury that now are
being produced mercury-free. And you're saying that’s not so?

Mr. EGAN. Unless you mean trace amounts of thimerosal.

Mr. BURTON. Wait a minute, hold it. I don’t want to monopolize
{,)hisl; I want to let my colleagues answer questions and we’ll come

ack.

Mr. EGaN. But I would appreciate——

Mr. BURTON. What is a trace amount?

Mr. EGAN. We define that as meaning less than 1 microgram of
mercury per dose.

Mr. BURTON. OK. Now, my grandson got nine shots in 1 day,
seven of which contained mercury. So if he got the very small
amount, he’d be getting maybe 9 micrograms, right?

Mr. EGAN. No, much less than that. Because the maximum that
we calculate that a child could receive now during the first 6
months of life is somewhat less than 3. A number of these vaccines
with defined trace as less than 1, some of them have considerably
less than 1.

Mr. BURTON. But that amount of mercury would not do any neu-
rological damage to anybody?

Mr. EGaN. Not according to any guideline.

Mr. BURTON. No, no, no, no. I want you to say yes or no.

Mr. EGAN. I do not believe so.

Mr. BURTON. You do not believe so. I didn’t say believe. Can you
say to me right now that amount of mercury being injected into a
baby will not hurt it?

Mr. EGAN. It’s impossible to make those categorical statements
with 100 percent

Mr. BURTON. That’s right. So it is possible that the amount of
mercury that’s being injected, even in trace amounts, could damage
a child neurologically, right?

Mr. EGaN. I don’t think it has that capacity, no. We can argue.

Mr. BURTON. I know, but you don’t think it is, but you can’t say
categorically, can you?

Mr. EGAN. Do I have evidence for every single child, for every
possible dose, the answer is no.

Mr. BURTON. There you go. Let me yield to Ms. Watson, and I'd
like to ask a few more questions after my colleagues ask questions.

Ms. WATSON. Thank you. In the State of California, we had prop-
osition 65 a decade ago that the kinds of toxins that are available
in the environment, and the goal of establishing the list was to be
sure we diminish the risks that citizens are under by being exposed
to these toxics. Mercury is at the top of the list, and I understand
that WHO had an international ruling that mercury should come
out of all thermometers.

Congressman Burton and I have sponsored H.R. 1618 to phase-
out mercury-based fillings and to ban their use immediately for
children and pregnant women. As far as can be determined, based
on scientific evidence at this point that even trace elements can do
harm in the fetus, and I understand mercury is biocumulative. So
what are the safe dosages are, the safe amounts to use in dental
amalgams or fillings? Can either one of the three, any of you re-
spond?
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Mr. EGAN. Unfortunately, we were not aware that this hearing
was also going to go into dental amalgams, or else it would have
been possible for us to have somebody from the Center for Medical
Devices.

Ms. WATSON. Let’s talk about mercury. Mercury’s infusion into
the body, what are the safe amounts? Do you have any idea?

Mr. EcanN. Well, the EPA guidelines where they said there
should be no adverse effect if continuously received over a lifetime
was 0.1 microgram per kilogram of body weight per day. That was
designed to protect the developing fetus, which they felt, and I
think rightly so, was much more sensitive to any potential harm.
The ATSDR and FDA standards, guidelines are somewhat higher.

Ms. WATSON. If we know and we have empirical evidence that
mercury is very toxic to the human body and to the environment,
the exposure of mercury creates a real challenge for us, why is it
that we don’t eliminate it from all products that are ingested or
used internally? And we have a whole different set of issues, the
external, getting rid of mercury. Why is it that we still use trace
amounts or larger amounts, thimerosal, why do we use it in other
products? We'll just leave dental amalgams on the table for the
time being.

Mr. EGAN. OK, thank you. Well, certainly for the vaccines and
the use of thimerosal, we have been working diligently to remove
thimerosal from these products as quickly as we can. It’s not pos-
sible to do these overnight. If one wants to develop a process, a
manufacturing process that’s completely preservative free, one has
to develop a new manufacturing process and validate it, present
that data to FDA, have it reviewed.

If we talk about removing the thimerosal at the end, or not get-
ting it, there are a number of issues about the quality of the prod-
uct and the nature and quality of the product having done this.
Data have to be generated and submitted to FDA and these need
to be reviewed.

All of this switchover takes time. Moreover, the primary way
that, you know, we haven’t been able to find, or there aren’t very
good alternative preservatives, the non-mercury containing ones.
So what people have done, the manufacturers have done, is pri-
marily switch to single dose files or prefilled syringes, which do not
require a preservative. The preservative is needed because you go
into the vial many times, it can be bacterially contaminated and
then you get bacterial infections. So it’s to prevent that, that the
preservative is there.

But switching over to these single dose vials, preservative-free,
again requires validating that these can be filled aseptically. Be-
cause we don’t want to create other problems. Moreover, the capac-
ity to put these many doses of vaccines in these single does vials
of syringes doesn’t exist at the moment, although manufacturers
are working toward that.

So we do have some vaccine out there now that’s thimerosal-free.
There was last year for the pediatric population. There is this year
for the pediatric population. Much of it goes unsold. The uptake is
not as high as I would like.

But we're working toward this goal in the face of these number
of studies that say that there are no effects of thimerosal in vac-
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cines on neurodevelopmental disorders. But because, as you and
Chairman Burton have pointed out, it is a neurotoxin and we are,
the public health service is committed to removing it whenever pos-
sible. As you said, and California has done——

Mr. BUrTON. If the gentlelady would yield, the IOM report that
was done that you quoted a while ago, weren’t there five studies
that they discounted, five studies they discounted that said that
thimerosal was a contributing factor to neurological disorders, in-
cluding autism?

Mr. EGaN. Well, they looked at all the studies that were——

Mr. BURTON. I'm just asking, weren’t there five that they dis-
counted from various sources that did conclude that autism was
caused by the mercury in vaccine?

Mr. EGAN. I don’t know if discounted is the right word to use.
They looked at all the studies, some they felt I think were more
credible than others. I think we’ll need to have

Mr. BURTON. Let me just say that there were five studies that
did say there was a connection between the mercury and neuro-
logical disorders, including autism. There were five, they dis-
counted those.

Thank you for yielding.

Ms. WATSON. Do you remember mercurochrome?

Mr. EGAN. Sure. We used it all the time.

Ms. WATSON. Yes, I did too, as a child.

Mr. EGAN. Every cut got it.

Ms. WATSON. How long did it take to remove it from the Amer-
ican market? I know you can get it in foreign countries. How long
did it take to declare that mercurochrome was toxic and have it re-
moved?

Mr. EGaN. That’s something regulated by our Center for Drugs.
I'll have to get back to you on the status of what that was, when
it was removed and for what reason.

Ms. WATSON. We know the statutes, I just wanted to know the
length of time. You don’t have the answer so let me move on.

Mr. EGAN. Someone else would have to answer that for you.

Ms. WATSON. I don’t know why the process takes so long, when
we know, I mean, intellectual honesty tells us that mercury, if it
is ingested, has a negative effect on the body. If we know that, why
doesn’t CDC or FDA move toward as quickly as possible trying to
remove it from use? Anyone want to speculate on that?

Mr. EcaN. I'd be happy to take a shot. I think we are. And we,
the CDC and the manufacturers——

Ms. WATSON. That gives me some hope.

Mr. EcaN. I think we've done pretty good with all the pediatric
vaccines and now we're talking about flu. But as was mentioned
before, this is a very devastating disease. Now

Ms. WATSON. We're not talking about the disease. Let me ask the
question. Can you respond why it’s taking so long when we know
the level of toxicity of mercury to have our leading agencies come
out and say, our goal is to remove it from all these products?

Mr. EGAN. The first issue is, thimerosal is in there during the
manufacturing process. I'll just talk about one of the companies.
We need about 100 million doses of flu vaccine per year in the
United States. Now, when they take the thimerosal out at the end,
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they lose about 30 percent of that, a third of that. So that would
mean that if we said we could only have the thimerosal-reduced
vaccine, containing a trace, we would have much, much less vac-
cine available, maybe 70 million doses instead of 100 million doses.

The second issue is even if we had all of this thimerosal-reduced
vaccine containing only the traces, they don’t have the capacity at
this time to put it into the single dose vials and syringes, so they
couldn’t get it out.

Ms. WATSON. Who doesn’t?

Mr. EGaN. The manufacturers. They are addressing that, they
are building new plants, new manufacturing suites. They are devel-
oping new manufacturing processes that don’t require thimerosal
in them. And we do have some of them now, the thimerosal-re-
duced vaccine out there. And as Mr. Burton just noted, we also
have the inactivated, I'm sorry, the live attenuated vaccine, which
has none.

And we are going there. But developing these processes and vali-
dating and building the plants and building the filling suites takes
a considerable amount of time.

Ms. WATSON. My final question, where are the various agencies
of Government that are involved in focusing on these products,
what is your goal? What would you like to see? What would you
like to promote, those of you that are involved? I think there are
a set of facts already known about mercury as an ingredient in any
substance, any product. What are you aiming for, what would you
like to see?

Mr. EGAN. What I have been aiming for and what I would like
1:(()1 ?ee is only thimerosal-free products, both for children and
adults.

Ms. WATSON. Very good. Because you see, that helps me in terms
of being a policymaker, knowing where we need to go. And if I
know that we have our various agencies of Government with us,
then it encourages us to continue down this same way. Thank you
very much, Mr. Chairman.

Mr. BURTON. Thank you. Before I yield to my colleague, let me
just say that I was chairman of the full committee for 6 years. I
have now been chairman of this subcommittee for 2 years. That’s
8 years. We've been talking about this since I first started as chair-
man, maybe 7 years ago.

All T can say is, I don’t know how long it’s going to take. I hope
it happens in my lifetime. You're saying, well, you need to work to-
ward that, for single shot vials, you need to work toward getting
thimerosal out of these products, or mercury out of these products.
We’ve been after this now for 8 years.

Now, progress is being made, but sometimes I feel like it’s pull-
ing a wisdom tooth, where they get into your mouth with both feet
and both hands and they’re in there jerking that tooth out and it’s
just so hard to get it moving. Eight years, 7 years should be long
enough. The manufacturers, with the technology that we have
today, the quantum leaps that are being made in technology and
industry, it seems to me they could have made this changeover. I
think the main reason is money and I think the main reason is be-
cause they’re concerned about the liability factor.

Mr. Murphy.
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Mr. MurpHY. Thank you, Mr. Chairman.

A few questions on some of the issues that were raised. Dr.
Wharton, in your testimony you mentioned that for a period of
time, only 61 to 66 percent of children would have received a vac-
cine for measles. Was that the whole MMR group that they would
have received?

Dr. WHARTON. That was predominantly as MMR, that is gen-
erally the vaccine that was administered.

Mr. MURPHY. I'm sorry, I'm having trouble hearing you.

Dr. WHARTON. Yes, it is predominantly with MMR.

Mr. MurpHY. OK. Which means about a third of children did not
receive them then. Was there a subsequent study which looked at
that third that did not receive compared with the two-thirds that
did receive it to see if there was a difference in incidence of autism
related disorders?

Dr. WHARTON. During the period of time in which preschool im-
munization coverage was low in the United States, most children
did receive measles vaccine prior to school entry. So it wasn’t that
the children remained unvaccinated forever, they simply weren’t
vaccinated in a timely way.

There have been a couple of studies done which have looked at
differences in autism among MMR vaccinated and unvaccinated
populations. In a study in Denmark, no difference was found in the
rate of autism among children who received MMR vaccines com-
pared to those who hadn’t. Our birth defect center also did a study
looking predominantly at the timing of administration of MMR
since again most children do receive the vaccine prior to school
entry. There was no association found, there was not found to be
a difference.

Mr. MurpHY. Dr. Boyle and Dr. Egan, do you agree with that?

Dr. BoYyLE. Essentially the study that we did in our birth defects
center indicated that there was no relationship between timing of
the administration of MMR vaccine and autism.

Mr. MURPHY. What I'm concerned about here is you have groups
here that, even if you have 90 percent of children getting it, you
open up the issue that some children did not and some children
did. Was there actually an epidemiological study which looked at
children who never received any of these things? Is there a clini-
cally, not just statistical, but clinically significant difference in au-
tism spectrum disorders?

Dr. BoYLE. In our Denmark study, there were children who were
not vaccinated at the time of followup, and there was not. So that’s
probably the closest one.

Mr. MURPHY. The next question I have relates to maternal expo-
sure. If mother has had exposure to mercury herself, either fillings
or her vaccinations, etc., does that mercury accumulate in her sys-
tem and is that passed on to her fetus?

Mr. EGaN. Maybe I can comment a little bit on what I know.
This is not complete. There is mercury that will go to the develop-
ing fetus. That’s why the EPA set their guidelines so low, to protect
the developing fetus.

The second thing is that mercury is excreted.

Mr. MURPHY. So it does not remain—there are a couple of things
here and I understand EPA is looking at substances, fish and other
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foods a mother may eat during pregnancy. But I'm wondering, if
she had been exposed when she was a child, and things she ate,
even if she stopped before pregnancy, does mercury accumulate in
her system and is that passed on, even if that baby never was ex-
posed to mercury, will the substance be passed on through her,
from her own childhood?

Mr. EGaN. I don’t know the whole pharmaco——

Mr. MURPHY. I only want you to speak to what you scientifically
can verify.

Mr. EGaN. I don’t know, sir.

Dr. WHARTON. I know that we are doing some work in our Na-
tional Center for Environmental Health on this issue in terms of
looking at actual exposures from elemental mercury, which would
be mercury from amalgams.

Mr. MurpHY. OK. And this is where we raise the question, if
there was a link between mercury, that if there was some that she
has from amalgams or from her own childhood, too, that could be
important for us to find out if there are links there. Is it safe to
say we don’t know this yet?

Dr. WHARTON. I would say it’s safe to say we don’t know. We're
conducting a very large study in a number of areas in the country
and that would be one of the issues to address, those environ-
mental sources of mercury, as well as medical sources.

Mr. MurPHY. Would that then confuse or confound any ability to
draw conclusions then from what I mentioned before, that if there
were children that did not receive MMRs and those that did, I'm
wondering if it would confuse the results, being able to clearly de-
lineate distinctions between those children who did or did not have
autism spectrum disorders based upon exposure to mercury during
immunizations?

Dr. WHARTON. Well, it is true that in many epidemiologic studies
you're unable to completely account for these other sources of expo-
sures, because they're very difficult to quantify or estimate, things
that happened previously. But in order for it to influence the re-
sults of the study, the exposure needs to be different in the vac-
cinated and the unvaccinated group, if it’s randomly allocated it
really shouldn’t affect the results much. And there is not any par-
ticular reason to think that those exposures would have been dif-
ferent among for instance, those families who vaccinated or did not
vaccinate their child.

Mr. EGAN. You've all testified to the point that mercury is being
removed from many vaccinations, so now there are more and more
children being vaccinated with virtually no immunization exposure
to that. That’s only a couple of years old now? How long has it
been, in 2003 I think it was?

Mr. EcaN. Well, this started in 1999, when Merck produced the
hepatitis B vaccine that’s given at birth, that they came out with
their = thimerosal-free version. Then in March 2000,
GlaxoSmithKline, their versions of thimerosal-reduced. And these
have been phasing in since 1999. You're correct, it’s been the last
couple of years where it’s been completely free. But it started de-
creasing in 1999, 2000, 2001.

Mr. MURPHY. I know from my own clinical practice as a psycholo-
gist sometimes you can begin to detect autism spectrum disorders
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very early in a child’s life, one and a half or two in some cases,
even younger. And some children you need to do it at later ages,
4, 5, 6, etc., for the higher functioning Asperger’s types. Is someone
conducting these studies now, following up these children, and do
we have any preliminary results?

Dr. BoYLE. I would testify to the actual studies that we've done
specifically to address vaccines in the center that I'm in, which is
the National Center for Birth Defects and Developmental Disabil-
ities, where we’re doing, as I mentioned before, a very large study
to look at a number of different exposures. It would be vaccines but
also maternal and other early life exposures.

Mr. MUrPHY. We'll be waiting for those results, then.

Thank you, Mr. Chairman.

Mr. BURTON. Thank you, Representative Murphy. I just want to
ask a couple more questions, then I'll let you go. First of all, I'm
sure you read the Wall Street Journal article yesterday.

Mr. EGAN. Yes, I actually did see that.

Mr. BURTON. Did you get a chance to read that?

Mr. EGAN. I saw the article.

Mr. BURTON. That’s good. We have people who will be testifying
today that worked on those studies, which show problems with
mercury in mice, administered in similar doses to human beings in
a relatively consistent way. You said mercury is excreted?

Mr. EGAN. Yes.

Mr. BURTON. A lot? Because we were told by scientists who have
been before this committee from around the world that mercury
has a cumulative effect in the brain, it gets into the fatty tissues
in the brain and it is difficult for it to be excreted once it gets into
the brain and it has a cumulative effect.

Mr. EGAN. Yes, there is some accumulation, some——

Mr. BURTON. So it isn’t all excreted. So if you get a whole bunch
of shots, like if children get as many as, or were getting as many
as 25 to 30 shots before they started to school, the mercury would
accumulate even though some of it is excreted, right?

Mr. EGAN. You know, in the absence of any additional exposures,
I don’t know that it’s not actually all excreted. The study the peo-
ple did showed half times for ethylmercury, it was around 7, 8
days, and for methylmercury it was around 30, 40 days. Those are
the times at which half are eliminated. If there is some fraction
that remains, I don’t know.

Mr. BURTON. Some others that we’ve had, other scientists from
around the world who testified before the committee, it’s not a frac-
tion, it’s a substantial amount. The Denmark study, you keep refer-
ring to that Denmark study. The Denmark study, according to
many of the experts that we've had before the committee, not you
folks, but many of the experts say that is a flawed study, and there
were 14 different studies that the IOM used to come up with their
last analysis. Five of the studies, not of the 14, but 5 additional
studies were discounted.

But one they laid an awful lot of the interest in was the Den-
mark study. And scientists that we’ve had before this committee
say that that Denmark study is very, very flawed for a number of
reasons. So referring to that over and over again I don’t think real-
ly proves much.
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I do want to ask, if you get a chance, I know you have busy
schedules, we're going to have the people testify here at the next
panel who have worked on these new studies. I think it would be
beneficial, if you had the time, to hear some of their testimony.
Would you have the time to listen to those folks, or do you folks
have to leave?

Mr. EcaN. I think we have to get back.

Mr. BURTON. Do you really? Gosh.

Mr. EGAN. But certainly we can read the testimony. We're read-
ing the papers.

Mr. BURTON. I know. I realize that their studies are really not
that significant or important.

Mr. EcaN. No, that’s not true.

Mr. BURrTON. That’s not so?

Mr. EcaN. No.

Mr. BURTON. Well, they’re not so significant that you guys can’t
stay around here like we do and listen to them and glean from
them some of the information. But I'll make sure that you get cop-
ies of them. And I'll send you, if you don’t mind, a raft of questions
about their studies that I hope you’ll answer. Would you be willing
to answer those questions for us when we send those to you?

Mr. EGAN. Yes.

Dr. WHARTON. We will be happy to do that.

Mr. BURTON. Would you be happy to do that? Then I have one
more question and I'll let you go. The hepatitis B vaccination is
given to children at birth. And this has nothing to do with the mer-
cury content. As I understand it, you can only get hepatitis B from
blood, needles or some direct contact with a person that has hepa-
titis B, is that correct?

Mr. EGAN. Yes. To the best of my knowledge.

Mr. BURTON. Why are we giving hepatitis B vaccination to a
child the minute they come out of the womb? They’re not exposed
to needles from drugs. They’re not exposed to blood products, other
than from the mother and other bodily fluids from the mother. So
why do we do that? I'm not saying that you shouldn’t give that hep-
atitis B vaccination, I just wonder why you're doing it at birth.

Mr. EGAN. 'm going to have to let CDC answer.

Mr. BURTON. Why is that?

Dr. WHARTON. There’s a couple of reasons for it. Perhaps the
most salient is that we have an imperfect system for ensuring that
we can protect newborn children from transmission of hepatitis B
virus from the mother at the time of birth. Some women are not
tested during pregnancy to determine whether or not in fact they
are contagious to their child for hepatitis B virus. In some events
you 1are tested, the results are not communicated to the birth hos-
pital.

We know we can prevent perinatal transmission of the hepatitis
B virus by timely vaccination and administration of hepatitis B
immunoglobulin. In the absence of knowledge of the mother’s sta-
tus, we can still prevent many cases by that newborn immuniza-
tion. Children who are infected with hepatitis B virus at birth have
a high risk of establishing chronic infection, permanent hepatitis B
disease, or should they survive, long term risk of liver cancer. In
order to, because we are not able to assure that every child who
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is born to a hepatitis B surface antigen mother is known at the
time of birth, the routine hepatitis B immunization program pro-
vides a safety net.

Mr. BURTON. Well, I understand what you said, it just seems to
me that between the time they’re born and the time they go to
school might be a good time to give it. I just never have understood
why they do it at birth. And it does include mercury still, hepatitis
B still does contain mercury?

Mr. EGaN. The vaccine that’s produced by Merck, the Combivax
HB, that is completely free of mercury. The Comvax, which is the
hepatitis B-HIB conjugate comvaxes vaccine, is also completely free
of mercury thimerosal. The InterexB, which is manufactured by
GlaxoSmithKline, does contain a residual trace of mercury and it’s
somewhere on the order of about 0.05 micrograms

Mr. BURTON. If you have some that don’t include it, why not get
the mercury out of all of them? Anyhow, that’s something that you
can look into later.

Mr. EGAN. They actually are trying to develop those.

Mr. BURTON. OK. We have a vote on the floor, Representative
Murphy, so we will stand in recess until the fall of the gavel. We’ll
be back here in about 10 minutes. Thank you very much for your
testimony. And I will send you copies of the testimony of the people
that are going to be testifying on these other studies. I really hope
you will respond to the questions we’ll ask along with those stud-
ies.

We stand in recess until the fall of the gavel.

[Recess.]

Mr. BURTON. The subcommittee will come to order.

Our next panel consists of Richard Deth, Ph.D, from Bouve Col-
lege of Health Sciences, Department of Pharmaceutical Services,
Northeastern University; Marcelle Joust, Ph.D., D.O., health pro-
fessor of psychology, director of the Center for Cognitive Brain Im-
aging at Carnegie Mellon University; Richard Fischer, DDS, Inter-
national Academy of Oral Medicine and Toxicology, Annandale, VA,
my good buddy who takes care of my teeth and makes me look
halfway decent, which isn’t easy; and Lynn Redwood, R.N., MSN,
president of SafeMinds.

Would you please stand so you can be sworn?

[Witnesses sworn.]

Mr. BURTON. Thank you. According to my expert here, he says
we should start with Richard Deth. So Dr. Deth, would you like to
start? And if we could, I know that you’re probably going to go
over, but if you could keep your comments close to 5 minutes, I'd
really appreciate it.

STATEMENT OF RICHARD DETH, PH.D., BOUVE COLLEGE OF
HEALTH SCIENCES, DEPARTMENT OF PHARMACEUTICAL
SERVICES, NORTHEASTERN UNIVERSITY

Mr. DETH. I'll do my best, thank you. And thanks to you, Chair-
man Burton, for the opportunity to testify today about our thimero-
sal-related research that we do at Northeastern and its significance
for autism and understanding autism.

At the outset, I have to say that there is indeed a molecular
cause for autism. As a result of it being molecular, you’re going to
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have to tolerate my talking about molecules for the next 5 minutes
here. I trust you’ll forgive me for that.

The primary goal of my research, that of my close collaborative
colleagues, is to find the cause of autism so that we can use this
information to identify effective treatments for autistic children.
I'm pleased to say that we’ve made progress on understanding the
disease and also on the treatment.

The molecular problem at the heart of autism appears to be a
process known as methylation. Methylation means the transfer of
single carbon atoms or methyl groups between molecules. And this
process is highly sensitive, as it turns out, to heavy metals, and it
also turns out to be particularly sensitive to thimerosal.

At the heart of the methylation process is the methionine cycle
shown in this slide here. Our lab has been studying the role of
methylation in mental illnesses. Methyl groups are brought to this
methionine cycle that is at the bottom of this slide by the folate
pathway, that’s shown at the top of the slide. The key enzyme that
brings the methyl groups to the pathway is called methinionine
synthase. A methionine synthase requires vitamin B12 to bring the
methyl groups, and as it turns out, thimerosal potently inhibits me-
thionine synthase. We published this this past April in the Journal
of Molecular Psychiatry.

The inhibition by thimerosal occurs at concentrations easily pro-
duced in the blood of children after even a single vaccination, as
shown in this slide by the arrow. Now, we now know that thimero-
sal inhibits this enzyme, methionine synthase, by blocking the for-
mation of the active form of vitamin B12, which is known as
methylB12 or also as a methylcobalimin.

The next slide just outlines the pathway here and what it shows
is that cobalamin or B12 forms that we take in either by the diet
or from vitamin pills have to first be converted to active methylB12
before they can be used. And as summarized in my written testi-
mony more extensively, thimerosal blocks the first step in this syn-
thesis of methylB12, and as a result, it inhibits methylation.

In neuronal cells, methylation can be stimulated by the
neurotransmitter dopamine. This appears to be important for nor-
mal attention and the capability for normal attention. Thus,
ADHD, attention deficit hyperactivity disorder, and autism are
manifestations of what happens when methylation is impaired in
the brain.

Recently, Dr. Jill James measured the blood levels of methionine
cycle metabolites in children with autism. As illustrated in this
table, all the levels of these metabolites were abnormal, confirming
that methylation is indeed impaired in autism. Her work will be
published shortly in the American Journal of Clinical Nutrition.

During the last year, researchers that I collaborate with have ex-
amined genes that regulate methylation, and they have found that
autistic children have a significantly higher frequency of so-called
disabling polymorphism or mutations in these genes. The next slide
summarizes some of these genes. Thus it appears that a sub-popu-
lation of children who carry these genetic risk factors are more sen-
sitive to the toxic effects of thimerosal and therefore are at greater
risk of developing autism.
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The next slide shows some data that we recently obtained in
what I call a Timmy and Tommy study. That is in the same family,
two siblings, Timmy and Tommy, one developed autism and one
didn’t. We had the opportunity to study the cells from such individ-
uals, and what we have found is that the individual that developed
autism is the one that was more sensitive to thimerosal as shown
in this illustration.

The good news that goes along with the knowledge of this mecha-
nism is that metabolic interventions which augment methylation
are proving to be effective treatment for autism. These treatments
include methylB12 itself, which can produce dramatic improve-
ments in some kids, as first reported by Dr. James Neubrander. In
other words, thimerosal is a toxin that inhibits methylB12 syn-
thesis. This lists some of the treatments. Thimerosal is a toxin that
inhibits methylB12 synthesis, and giving methylb12 turns out to be
an antidote for this toxin.

While further work is needed to identify the optimum treatment
for autism, these early clinical findings are encouraging.

In conclusion, it appears that thimerosal causes autism and
ADHD by interfering with folate dependent methylation by the en-
zyme methionine synthase. And it does this by blocking the syn-
thesis of methylB12, the active form of B12. Genetic risks in the
form of polymorphism and methylation related genes increases thi-
merosal toxicity in some children. And the fact that methylation
enhancing metabolic treatments improves autism provides strong
evidence that impaired methylation does indeed cause autism and
that increased thimerosal exposure has been the critical factor in
this so-called autism epidemic.

So what caused the autism epidemic would be, the 1 in 10,000
frequency that was observed in 1970 is now, as we’ve heard today,
1 in 162. That difference is not due to changes in genetic risks, but
due to an increase in exposure to thimerosal.

I thank the chairman and others for their attention and look for-
ward to your questions. Thank you.

[The prepared statement of Dr. Deth follows:]
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Molecular Aspects of Thimerosal-induced Autism

Richard C. Deth, Ph.D.
Professor of Pharmacology
Northeastern University
Boston, Massachusetts

Summary

The developmental disorder autism has both genetic and environmental origins,
and its forty-fold increase during the past two decades reflects an increased role for
environmental factors. It has been proposed that increased use of vaccines containing the
ethylmercury derivative thimerasol is the major contributing factor. Published research
from my laboratory has revealed that thimerosal is an exceptionally potent inhibitor of
biochemical pathways that transfer single carbon atoms between molecules. These
“methylation” pathways are critically involved in several important functions including
the regulation of gene expression and the molecular mechanism of attention. Recent
studies from my lab indicate that thimerosal exerts its toxic effect on methylation by
interfering with formation of the active form of vitamin B12, also known as cobalamin.
Dietary B12 must be converted to methylB12 (methylcobalamin) in order to assist in the
transfer of single-carbon methyl groups from the folic acid pathway by the enzyme
known as methionine synthase. By reducing methylB12 formation, thimerosal inhibits
this enzyme and thereby interferes with methylation events. Autistic children have
abnormal plasma levels of methylation-related metabolites and exhibit higher frequencies
of genetic mutations that affect this pathway. These genetic risk factors make them less
able to detoxify thimerosal and also increase their sensitivity to its mechanism of toxicity.
In many cases, autism can be effectively treated by the administration of methylB12
along with other agents that augment methylation capacity. Taken together, these facts
indicate that increased exposure to thimerosal has combined with genetic risk factorsin a
sensitive subpopulation to cause the recent rise in autism.

OQOutline

1. The Puzzle of Autism

2. Physiological and Biochemical Roles of Methylation

3. Activity of Methionine Synthase

4, Effects of Thimerosal and Heavy Metals

5. Autism-associated Metabolic and Genetic Abnormalities
6. Methylation-related Treatments for Autism

7. Conclusions

1. The Puzzle of Autism
Autism is a pervasive developmental disorder characterized by deficits in

language, attention, cognition and learning, frequently accompanied by abnormal
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behavior including social isolation, repetitive activity and emotional lability. Severe
deficits may be recognized at birth, but a failure to achieve standard milestones during
initial years of life remains the primary basis of diagnosis in most cases. While the
underlying cause(s) remains obscure for many developmental disorders, metabolic
abnormalities (e.g. Lesch-Nyhan Syndrome and adenylsuccinate lyase deficiency) or
impaired methylation-dependent gene silencing and/or imprinting (Rett and Fragile-X
Syndromes) (1-4) suggest biochemical mechanisms that may be involved. Development
disorders can also be caused by exposure to toxins (e.g. ethanol, in fetal alcohol
syndrome; heavy metals, in lead poisoning) (5,6), although the precise molecular
mechanisms underlying their toxicity are not known. The recent increase in the incidence
of autism has led to speculation that environmental exposures including vaccine additives
(i.e. aluminum and the ethylmercury-containing preservative thimerosal) might contribute
to the triggering of this developmental disorder (7).

Based upon a high concordance in twin studies, genetic factors are thought to play
an important role in causing autism. However, it is clear that the recent dramatic rise in
autism rates is not caused by a genetic phenomenon. The more likely scenario is that
autism is caused by the interaction of genetic risk factors with environmental risk factors
and the importance of the environmental factors has increased during the past twenty
years. As illustrated in Fig. 1, the “Puzzle of Autism” therefore is the challenge of
understanding exactly which genes provide the inborn risk, and which environmental
factor(s) is serving as the trigger. The molecular mechanism at the intersection of genetic
and environmental factors should be capable of accounting for the observed symptoms of

autism, and knowledge of this mechanism should help identify effective treatments for
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autism. The findings summarized in this report indicate that impairment in the
biochemical pathways that allow for the transfer of single carbon groups (i.e. methylaion)

is a major factor contributing to the cause(s) of autism.

The Puzzle of Autism:

\

foonc e fatiers

Impaired:
Language
> Attention
Learning
Behavior

Environmental Factors/

Figure 1: Autism is caused by a combination of predisposing genetic factors and environmental factors that
synergize with each other to cause the symptoms that are typical of this developmental disorder.

2. Physiological and Biochemical Roles of Methylation

Methylation is the process by which a single carbon atom is transferred from a
methyl donor to another molecule, commonly resulting in a change in the functionality of
the recipient molecule. This seemingly mundane biochemical event is vital to life and to
the normal capacities of developed organisms, including man. Perhaps the most
important example of methylation is the epigenetic regulation of gene expression by
DNA methylation. When DNA is methylated, gene expression is suppressed, and at any
one time only a portion of genes are “on” with the others being tumed “off”. Since all
cells possess the same DNA, differences between cell types (e.g. neurons vs. heart muscle
vs. liver cells) are due to specific patterns of DNA methylation that characterize each
type. Development begins with undifferentiated cells (i.e. stem cells) that gradually

assume the characteristics of their final destiny as guided by sequential shifts in their
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DNA methylation. Based upon this perspective, it is easy to see how abnormal
methylation could alter the pathway of normal development and could contribute to
neurodevelopmental disorders such as autism. Indeed, abnormal DNA methylation has
previously been implicated as an important causative factor in Rett and Fragile-X
syndromes (3,4)

As illustrated in Fig. 2, the major methyl donor in biological reactions is S-
adenosylmethionine (SAM), an activated form of the essential, sulfur-containing, amino
acid methionine. After donating its methyl group, the residual portion of SAM, S-
adenosylhomocysteine (SAH), serves as a regulator of methylation by competing with
SAM and inhibiting its methyl donation. The concentration ratio of [SAM}/[SAH]
therefore reflects the potential for methylation, and any increase in {SAH] or decrease in
[SAM] will lower methylation. As described below, children with autism have low levels
of SAM and elevated levels of SAH, indicating an impaired potential for methylation,
Methylation of neurotransmitters such as dopamine and serotonin terminates their
signaling activity, which may also play a role in autism.

Methy! Acceptor —_, DNA Methyl Donor

SAM
¢

SAH

Methyl-DNA

Figure 2: DNA methylation is carried with S-adenosylmethionine (SAM) serving as the methyl donor. The
resulting S-adenosythomocysteine (SAH) inhibits methylation by competing with SAM.

Availability of the methy! donor SAM is critical for methylation. SAM is formed

by addition of an adenosy! group from the high energy molecule ATP to methionine, as a
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part of the methionine cycle illustrated in Fig. 3. After methy! donation the adenosy!
group is removed from SAH, in a reversible reaction yielding homocysteine (HCY) and
adenosine. Any unusual build-up of adenosine can shift this reaction backwards toward
SAH formation, while lowering HCY levels. As described below, this occurs in many
children with autism. Activity of the vitamin B12-dependent enzyme methionine
synthase converts HCY back to methionine, using a methyl group from the folate
pathway.

METHIONINE SYNTHASE AND THE METHIONINE CYCLE

Formate

l

Single-carbon
folate pathway

Glutathione (GSH)

5-methyl THF Cysteine

@ Methionine

Synthase

HCY

ATP{ }.Adenosine
SAM SAH
e
Methyl Acceptor
(e.g. phospholipids or DNA)

Figure 3: The four-step methionine cycle involves activation of methionine (MET) by ATP-dependent
adenosylation, methyl donation by SAM, reversible dissociation of SAH, and remethylation of
homocysteine (HCY) to MET by the vitamin B12-dependent enzyme methionine synthase, using
methylfolate (5-methylTHF) as the methyl donor. HCY can alternatively be converted to cysteine and
glutathione.

The methionine cycle is also involved in the ability of the neurotransmitter

dopamine to stimulate methylation of phospholipids in the neuronal membrane. This
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unique process was only discovered several years ago and its precise function remains
unclear at this time. However, dopamine-stimulated phospholipid methylation (PLM)
appears to be involved in the molecular origins of attention. Genetic variations in the D4
subtype of dopamine receptor that carries out PLM have been linked to attention-deficit
hyperactivity disorder (ADHD) (8), and the ADHD-linked variant form is weak in its
ability to carry out methylation (9). Impaired attention is a cardinal symptom of autism,
and it is possible that this reflects reduced activity of dopamine-stimulated PLM. During
dopamine-stimulated PLM, a methionine that is an integral part of the D4 receptor
protein is converted to SAM, then SAH, then HCY and back to methionine again, as in
the methionine cycle of Fig. 3. Thus enzymes in the methionine cycle, such as
methionine synthase, actually have two substrates, one being a small individual amino
acid, and the other being the large D4 dopamine receptor protein.
3. Activity of Methionine Synthase

Methionine synthase is situated at the intersection of the single-carbon folate
pathway and the methionine cycle (Fig. 3), and is therefore well-positioned to regulate
methylation. Its activity serves to maintain a low level of HCY, limiting its backward
conversion to SAH and thereby promoting methylation. In a recently published study
(10), we showed that methionine synthase activity in cultured human neuronal cells is
substantially stimulated by both dopamine and insulin-like growth factor-1 (IGF-1)
(Table 1). IGF-1 mediates many of the effects of growth hormone and is a key regulator
of development, as well promoting neuronal myelination.

The mechanism of methionine synthase activation involves an intracellular

signaling pathway, the PI3-kinase pathway, commonly activated by many different
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cellular growth factors, including those that promote cellular differentiation and
development. In subsequent investigations we found that methionine synthase activity in
neuronal cells is absolutely dependent upon the ability of this signaling pathway to
promote the formation of the biologically active form of vitamin B12 (i.e. methylB12 or
methylcobalamin). It is pathway that is inhibited by thimerosal.

METHIONINE SYNTHASE ACTIVITY'

Treatment pmol/min/mg
Basal 28,5 =43
IGF-1 (10 nM; 30 min) 62,2 2.8
Wortmannin (100 nM; 60 min) not detectable
IGF-1/Wort. not detectable
Dopamine (10 KM ; 30 min) 76.0 + 3.7
Dopamine/Wort. 0.9 =1.2
Dopamine/IGF-1 1321 %77
Ethanol (0.1% ; 60 min) not detectable
IGF-1/Ethanol 1.0 £1.3
Dopamine/Ethanol not detectable
HgCl; (1 H¥M; 60 min) not detectable
IGF-1/HgChL not detectable
Dopamine/HgCl, not detectable
PbNO, (1 PM; 60 min) 2.6 +1.5
IGF-1/PbNO; 379 %29
Dopamine/PbNO, 263 % 3.1
Thimerosal (10 nM; 60 min) not detectable
IGF-1/Thimerosal net detectable
Dopamine/Thimerosal not detectable

Table 1: Effects of various agents on methionine synthase activity in neuronal cells, IGF-1 and dopamine
stimulate activity, while the PI3-kinase inhibitor wortmannin, ethanol, mercury (HgCl,), lead (PbNO,) and
thimerosal inhibit activity.

In the diet we take in vitamin B12 as its hydroxyl derivative, hydroxycobalamin,
which must be subsequently converted to methylcobalamin before it can function.
Dietary vitamin supplements provide cyanocobalamin, which again must be converted to

methylcobalamin. Conversion to methylcobalamin can occur either directly in the
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enzyme methionine synthase itself, or via the pathway outlined in Fig. 4. As illustrated,
methylcobalamin synthesis requires glutathione (GSH) and SAM, and levels of each of
these metabolites are reduced in autistic children (see below). Although additional studies
are needed to clarify details, growth factors apparently augment synthesis of the
intermediate glutathionylcobalamin, which is subsequently converted to
methylcobalamin. The resultant higher level of methylcobalamin increases methionine
synthase activity, lowering HCY and SAH levels and increasing methylation. In support
of this mechanism, our published study showed that IGF-1 and dopamine increase the
methylation of both DNA and membrane phospholipids in conjunction with their

activation of methionine synthase.

BIOSYNTHESIS OF ACTIVE METHYLCOBALAMIN

Hydroxycobalamin or Cyanocobalamin

GSH

Glutathionylcobalamin

SAM
5-MethyiTHF
Methylcobalamin +~
Methionine
Methionine < - H ysteine
Synthase

Figure 4: Dietary or multivitamin forms of vitamn B 12 (cobalamin) must be converted to the active
methylcobalamin form via a two-step process requiring glutathione (GSH) and SAM.

As illustrated in Fig. 5 (left), methionine synthase normally contains four
domains: 1. A cobalamin-containing catalytic domain. 2. A methylfolate-binding domain.
3. A HCY-binding domain. 4. A SAM-binding domain. During the catalytic cycle, folate

and HCY domains alternatively interact with the cobalt ion in cobalamin, which
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alternates between Cob(I) and methylated Cob(1II) states. Cob(]) is, however, extremely
unstable, and occasionally it oxidizes to the Cob(Il) state, interrupting folate-dependent
HCY methylation. Oxidation is especially likely when levels of methylfolate are low and
the Cob() state has to wait too long to receive a methyl group. Under this circumstance,
the SAM-binding domain, when present, carries out a reductive methylation of Cob(Il),
with the auxiliary assistance of methionine synthase reductase. Thus the SAM-binding
domain rescues oxidized cobalamin, allowing methionine synthase activity to resume.
Alternatively, oxidized Cob(II) can be replaced with a new molecule of methylcobalamin
to restart the enzyme. Thus oxidized cobalamin can either be repaired or replaced, but
replacement places a high demand on methylcobalamin synthesis.

Four- and three-domain forms of methionine synthase

Most cell types Cells expressing the D4 receptor

<>

TN

<

. Oxidized
MeB12

Fresh
MeB12

Domain that “rescues”
Oxidized B12

Figure 5: Methionine synthase can exist in both four-domain and three-domain forms. In the three-domain
form, the SAM-binding domain that rescues oxidized Cob(Il) is missing. In cells containing only the three-
domain form, oxidized B12 must be replaced with methyiB12 to resume enzyme activity.

In very recent and as yet unpublished studies, we have found evidence indicating
that methionine synthase also exists with only three domains, with the SAM-binding
domain being absent (Fig. 5, right). This form of the enzyme lacks the ability to rescue

oxidized cobalamin, and therefore is highly dependent upon the availability of
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methylcobalamin to sustain activity. As such, this form of the enzyme is subject to
regulation by growth factors and the PI3-kinase signaling pathway, since they control the
level of methylcobalamin synthesis. The particular human neuronal cell line we utilized
contained only the three-domain enzyme. As a consequence, its methionine synthase
activity and its methylation activity were tightly and completely under the control of the
growth factors signaling pathway.

‘What would be the advantage 1o a cell of having a form of methionine synthase
that could not repair its oxidized cobalamin co-factor? While we do not conclusively
know the answer to this question, we hypothesize that the absence of the SAM-binding
domain may improve the ability of the enzyme to utilize the D4 dopamine receptor as a
substrate, since it is a larger, more bulky substrate than HCY, and the three-domain form
is more prominent in cells expressing the D4 receptor. If correct, this would imply that
the synthesis of methylcobalamin is of particular importance in those neuronal cells that
express the D4 receptor. Moreover, toxic agents that impair methylcobalamin synthesis
would particularly affect the methylation function of D4 receptors, and would therefore
cause impaired attention.

4, Effects of Thimerosal and Heavy Metals

As described in our published study, a number of neurodevelopmental toxins
share the ability to potently inhibit methionine synthase activity and methylation. These
include ethanol, which causes fetal alcohol syndrome, heavy metals such as lead, which
causes lead poisoning, as well as mercury and thimerosal. Fig. 6 illustrates the dose-
dependent inhibition of phospholipid methylation (PLM) by lead and mercury. It is of

particular note that concentrations of lead that reduce cognitive function (IQ) (6)
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significantly inhibit PLM. Thimerosal, which releases ethylmercury, was more than 100-
fold more potent than inorganic mercury at inhibiting methylation (Fig. 7). Ten days after
vaccination with a thimerosal-containing vaccine, the concentration of ethylmercury in
blood is reported to be approximately 8 nM (11). In our study, this concentration
produced greater than 50% inhibition of methylation. Assuming that these blood levels
are also present in the brain, one could reasonably expect that vaccine-derived doses of

thimerosal inhibit methylation in the brain.

125
™ —=— Mercury —— Lead
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Figure 6: Mercury and lead potently inhibit the ability of IGF-1 to stimulate phospholipid methylation in
human neuroblastoma cells.
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Figure 7: Thimerosal potently inhibits IGF-1-induced phospholipid methylation. Biood levels found in
children ten days after vaccination produced approximately 50% inhibition.
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Thimerosal, ethanol, mercury and lead also inhibited methionine synthase
activity. As shown in Table 1, enzyme activity (i.e. methylation of HCY) was
undetectable after a 30 min pretreatment with a thimerosal concentration close to the
blood level found after vaccination (10 nM). Thus inhibition of methionine synthase
accounts for the inhibitory effect of thimerosal on methylation. The toxic effect of
thimerosal was also evident simply by observing the shape of cells, which changed from

their usual spindle shape to a condensed, round shape (Fig. 8).
Control

Cels ~~

Thimerosal
10 nM for 96 hrs

Figure 8: Thimerosal induces a dramatic change in the morphology of human neuroblastoma cells.

We further investigated the mechanism by which thimerosal inhibits methionine
synthase. As shown in Fig. 9 (bottom), when enzyme activity was measured in the
presence of either hydroxycobalamin or cyanocobalamin, thimerosal caused almost

complete inhibition, however in the presence of methylcobalamin, thimerosal caused no
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inhibition. Furthermore, when activity was measured in the presence of
glutathionylcobalamin and SAM, thimerosal inhibition was again absent, although when
SAM was not added, inhibition was observed. This pattern indicates that thimerosal
inhibits the availability of glutathionylcobalamin, and that this action is responsible for its

inhibition of methionine synthase and methylation.

C3Control

N GluB12(+) + Wort.
. GluB12(-} + Wort.
T MetB12(+) + Wort.
ESIMatB12(-) + Wort,
D OHB12 (+) + Wort.
£59 CyanoB12 (+) + Wort,

pmol/min/mg

3 Control

. G.B12(+) + Thim,
NS G.B12(-) + Thim.

. MetB12(+) + Thim.
E=I MatB12(-) + Thim.
MITTOHB12 (4} + Thim.
CyancB12 (+) + Thim,

pmoliminvmg

Figure 9: The PI3-kinase inhibitor wortmannin and thimerosal eliminate the ability of hydroxo- and
cyanocobalamin to support methionine synthase activity. The presence of SAM is indicated by (+).

We also examined the ability of different cobalamins to support methionine
synthase activity after inhibition of PI3-kinase. Treatment with the selective PI3-kinase
inhibitor wortmannin caused a pattern of absolute dependence on methylcobalamin or its
synthesis (gluthionylcobalamin + SAM) that was identical to the effect of thimerosal
(Fig. 9, top). Since thimerosal and wortmannin produce identical effects, this data
strongly suggests that thimerosal acts by inhibiting the PI3-kinase signaling pathway.
This is the likely mechanism by which thimerosal causes autism, and may also be
the molecular basis for its toxic effect on bacteria, fungi that makes it an effective

preservative.
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S. Autism-associated Metabolic and Genetic Abnormalities

Metabolic and genetic studies of autistic subjects provide a more complete view
of how thimerosal, as an environmental insult, causes autism. Some of the most
compelling information has only recently been obtained, and we are all indebted to the
ongoing work of Jill James, Jeff Bradstreet, Marvin Boris, Alan Goldblatt, Ted Page,
Gene Stubbs and others.

As described in a recent study by Dr. Jill James (12), the concentration of each of
the individual metabolites in the methionine cycle and the trans-sulfuration pathway
leading to glutathione synthesis is significantly abnormal in autistic children as compared
to normal controls (Table 2). Notably, methionine and SAM levels are low, consistent
with lower activity of methionine synthase. While a low HCY level might not be
expected, the elevated levels of both SAH adenosine indicate that HCY is being drawn
backwards toward SAH via the reversible activity of the enzyme SAH hydrolase. Thus an
elevated level of adenosine restricts the availability of HCY for both methionine (and

SAM) synthesis and for the formation of cysteine and glutathione.

Control Children Autistic Children p value
=33 n=20
Methionine (umol/L) 306+ 6.5 193197 0.001
SAM (nmol/L) 90.0+16.2 7581162 0.01
SAH (nmol/L) 20.1 143 26.1+54 0.001
Homocysteine (umol/L) 63+12 54% 09 0.01
Adenosine (umol/L) 028 +£0.16 0391019 0.05
Cysteine (pumol/L) 210+ 18.5 163 + 14.6 0.001
Total glutathione (umol/L) 79+18 41105 0.001
Oxidized Glutathione (nmol/L) 03101 055102 0.001
GSH/GSSG Ratio 255189 86+3.5 0.001

Table 2: Metabolites in the methionine cycle and transsulfuration pathway are abnormal in autism (data
from Dr. Jill James).
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The 20% lower levels of cysteine and 54% lower levels of glutathione in autistic
children will adversely affect their ability to detoxify and excrete heavy metals and
thimerosal. These two compounds directly bind inorganic and organic mercury and help
direct them to the kidneys for excretion. As a result, these toxic materials will reach a
higher free concentration in the bloodstream of autistic children, will have an increased
potential for transfer to tissue compartments such as the brain, and will remain in the
body for a significantly longer period of time, as compared to their counterparts who
have normal levels of cysteine and glutathione. These differences begin to define the
subpopulation of children who are more vulnerable to thimerosal and heavy metal
exposure.

Earlier metabolic and genetic studies provide clues to the cause of the increased
adenosine level in autism. Page and co-workers found 8 t010-fold higher activity of the
enzyme that makes adenosine (5'-nucleotidase) in subgroup of children (13), while
Stubbs and co-workers found that the enzyme that degrades adenosine (adenosine
deaminase) has lower activity in autistic subjects (14). Genetic studies have also shown
that a polymorphism in the adenosine deaminase that weakens the enzyme is more
common among autistic subjects (15). Impairment of adenosine deaminase, may result
from dysfunctional interactions with its binding partner, enzyme dipeptidyl peptidase IV.
As illustrated in Fig. 10, these metabolic defects can combine with thimerosal exposure
and other genetic risk factors to inhibit methylation and cause autism.

There is recent evidence that polymorphisms in genes for methionine synthase
and closely-related enzymes are another source of risk for autism. For example, there are

two well-characterized disabling polymorphisms in the methylenetetrahydrofolate
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reductase (MTHFR) gene, the enzyme that makes methylfolate available to methionine
synthase, and these polymorphisms are more common in autism (16). MTHFR
polymorphisms reduce methylfolate levels, which slows the methylation of Cob(I) and
increases the probability that it will oxidize to Cob (II). As a consequence, MTHFR
polymorphisms increase methylcobalamin demand for the three-domain form of
methionine synthase. A disabling polymorphism in methionine synthase, in a location
that can affect the proportion of three- vs. four-domain enzyme forms, is reported to be
six~fold more prevalent in autistic children (17). Finally, a polymorphism in the enzyme
methionine synthase reductase, which assists in the rescue of cobalamin, may also be
more frequent in autism (18). While other polymorphisms remain to be discovered, these
examples serve as examples of genetic risks that characterize autistic children, making

them more sensitive to the toxic effect of thimerosal and more prone to develop autism.

{Glutathione
AMP

Cysteine
: 5'-NT3V Adenosine kinase

MET <«— (HCY ?%Adenosine

1 '\\ VAdenosine deaminase
Inosine
SAM —— 1SAH

Figure 10: Decreased activity of adenosine deaminase or increased activity of 3-nucleotidase (5'-NTase)
can increase adenosine levels, resulting in lower levels of HCY, cysteine and glutathione,
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6. Methylation-related Treatments for Autism

If impaired methylation is important in causing autism, metabolic interventions
that augment methylation should be effective treatments. More specifically, if
thimerosal’s inhibition of methylcobalamin synthesis is important in causing autism, then
the administration of methylcobalamin should significantly improve autism. Indeed, this
has proved to be the case. As first reported by Dr. James Neubrander (19), injections of
methylcobalamin, given once every three days, has brought about significant
improvement in approximately 80% of children with autism. While the degree of
improvement varies, a significant number of children have improved to the point that
they are no longer considered to be “on the autism spectrum”. Areas of particular
improvement include language, attention and social skills, which are hallmark symptoms
of autism. Within the next few months, the M.IN.D. Institute at the University of
California at Davis School of Medicine is slated to carry out a controlled study of
methylcobalamin effectiveness in autism.

Other methylation-promoting treatments are also proving helpful in autism. In the
metabolic study carried out by Dr. Jill James and colleagues (12), autistic subjects were
treated with folinic acid (leucovorin), a folic acid derivative that augments levels of 5-
methylTHF, along with betaine (trimethylglycine), which feeds methyl groups to the
folate pathway. These two agents normalized most of the abnormal metabolites listed in
Table 2, and this was accompanied by clinical improvement in autism symptoms.
Subsequent addition of methylcobalamin to this regimen brought about further

improvement.
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While encouraging, these metabolic interventions do not help many autistic
children, and there is a need for additional treatment approaches. Moreover, improving
methylation capacity is only one component of the multi-dimensional approach to
treating autism. Other clements such as a gluten-free/casein-free diet, chelation of heavy
metals and intensive behavioral therapy are also important. Additional metabolic
interventions, particularly interventions directed at normalizing adenosine metabolism
may prove fruitful. Clearly further research is needed, building upon the framework of
knowledge about how genetic and environmental factors can synergize to cause autism,
7. Conclusions

Autism is a neurological disorder caused by dysfunctional metabolic control over
methylation reactions, and thimerosal appears to be a precipitating causative factor in
many cases. The methionione cycle and the trans-sulfuration pathway leading to cysteine
and glutathione synthesis are abnormal in autism. Genetic polymorphisms, present in
only a small subpopulation, represent risk factors for autism. As illustrated in Fig. 11,
some of these genetic factors impair detoxification and clearance of heavy metals,
including thimerosal, and also impair the capacity for methylation. Delayed clearance of
thimerosal further impairs methylation, including both DNA methylation and dopamine-
stimulated phospholipid methylation, adversely affecting growth factor-directed
development and the capacity for attention, respectively. Autism can be treated, and some
of the most effective treatments, such as methylcobalamin, act by improving methylation.
This encouraging therapeutic development reinforces the conclusion that thimerosal does

indeed cause autism, and it does this by interfering with methylcobalamin synthesis. This
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molecular understanding should lead to new and improved treatments for autism and
should provide a scientifically sound basis for the removal of thimerosal from all

vaccines.

So...What causes autism?

Genetic Factors

Factors that affect the The ability to detoxify
capacity for methylation and excrete metals

TR

Environmental Exposure The Vaccine
To Heavy Metals age .
v Additive Thimerosal

Environmental Factors

Figure 11: Genetic and environmental factors combine to cause autism.
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Mr. BURTON. I want to ask you a question right now, but this
is pretty conclusive scientific evidence, in your opinion?

Mr. DETH. The combination of both molecular studies from our
lab and the results of blood measurements in autistic children and
the genetic profiles of autistic children showing the presence of ge-
netic risk factors in the same area, and the fact that treatments
directed toward this same area improved clinically autistic chil-
dren, in some cases making them non-autistic, seems to me, in my
personal and professional opinion, to be overwhelming evidence
that this is the area from which autism arises, and that
thimerosal’s insult to this area has produced the dramatic increase
in autism that we’ve observed.

Mr. BURTON. Thank you. I will have some more questions for
you.

Dr. Just.

STATEMENT OF MARCEL JUST, PH.D., PROFESSOR OF PSY-
CHOLOGY, D.O. HEBB CHAIR, CARNEGIE MELLON UNIVER-
SITY

Mr. JusT. Mr. Chairman, members of the subcommittee, it is
such a pleasure for me, Mr. Chairman and members of the sub-
committee, to be here today, because I think in trying to get at the
causes of autism, you have to know what the end state is, to under-
stand the nature of autism. It is after all something, a disease of
the brain.

And we, my colleagues and I at Carnegie Mellon, other univer-
sities, have with considerable Federal funding through NICHD and
the centers, the collaborative programs for excellence in autism
have been working on this for 5, 6, 7 years. I think we have some-
thing new to tell you today.

Let me show you, I want to start a little bit and tell you that
brain imaging science that has just taken off in the past 10 years
has given us a new view of how the brain works. One of the impor-
tant things bears on autism. You see pictures in Newsweek and
Time of some lit-up brain area. I have some of those, too. But real-
ly, that doesn’t tell the right story.

The story is that any kind of thinking, your listening to my sen-
tences right now, entails the use of a group of areas, a team of
areas in the brain working together, 10, 12, depending how you
count, say 5 to 20 areas of the brain, work together. It’s a team ef-
fort. That wasn’t very clear, but now with brain science, we do
know that is absolutely the case.

I want to say something about autism. As you know, it’s very
enigmatic. Here you have people who are sort of nice, decent and
smart people and yet you know that their thinking is somewhat
disordered. Many of us have seen the movie Rain Man, many peo-
ple have met people with autism. And it’s hard to put it together.

There’s an enigma. The fact that you know that there’s an over-
all kind of not adequately coping with the world and yet at the
same time being good at some specific tasks, some narrowly fo-
cused tasks. We wanted to look at this in brain imaging, and let
me tell you a sort of a microcosm, a little micro-world where this
is true, and it’s in the area of language.
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Do you know that people, high functioning people with autism do
pretty well at spelling bees? They can spell words better than aver-
age. They can read words better than average. At the same time,
they have more difficulty in understanding a complex sentence.
How do you put that together? They’re good at the pieces and not
good at the puzzle.

That’s what we went after, and we did a brain imaging study
that asked people, control participants and mainly adult people,
high functioning people, normal i.q. range. We gave them sentences
like the farmer was followed by the parent who was following,
they’re lying in an MRI scanner, they’re looking at a little screen,
they're reading on a little screen and they press buttons saying
whether it’s the farmer or the parent.

And while they’re doing this, through the magic of MRI, and par-
ticularly FMRI, we measure where the blood, where the oxygen in
their brain is flowing. We measure it on a second by second basis,
so we get a movie of the brain activity while they’re doing the sen-
tence comprehension.

Here’s the result. And it’s so interesting, I don’t want to get too
technical, but I have pictures of, I see my pointer isn’t showing up.
There are two areas lit up there. The one to the left is Broca’s area,
it’s in the front. It kind of does sentence processing. It’s a gross
oversimplification, but it does sentence processing. And the one to
the right behind is Wernicke’s area. And another oversimplification
is that it does word processing.

If you look at the brain activation in the autistic population,
that’s a group image up above, there’s relatively more activation in
the area on the right, Wernicke’s, in the word area, and relatively
less in the sentence area, compared to the control subjects down
below. For these sentences, the people with autism can work their
way through it by focusing on the individual words, working really
hard with the individual words.

But the way they differ from the control subjects is the control
subjects are putting the pieces together of the individual words to
make up the sentence in Broca’s area, by looking at the grammati-
cal relations between the words, the syntactic relations.

Now, I want to make a very important point here. I don’t think
that Broca’s area is broken, I don’t think it’s at fault. I don’t want
to point the finger at Broca’s area. I don’t think autism lives in one
place in the brain, certainly not in Broca’s area. I think it’s a neu-
ral systems disorder that’s caused by a lack of adequate commu-
nication among areas. How could the area that puts the pieces to-
gether put the pieces together if it doesn’t get adequate information
about the pieces?

So that’s just the first part of the story, the integrating area
works less well than the individual pieces area. So that’s one piece
of the puzzle.

Here’s another one. As we measure the activity in these various
areas, it’s not a photograph, it’s a movie. We measure the activity
every few seconds. We can see, we measure the activity in one
area, the activity in another area, we can see how well it’s syn-
chronized. Are the two areas marching to the same drum?

The finding is that the degree of synchronization is lower in the
people with autism. And you know, we’ve done this in lots of stud-
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ies, it’s a robust finding. I illustrated here in this graph, the upper
graph is from a person who has autism and the two lines show the
level of activity in the two brain areas. And the two areas you can
kind of see track each other decently.

But if you look at the person without autism down below, they
track each other much better. So there’s lower synchronization, just
the activity level is marching to the same drum in the case of peo-
ple without autism.

We measured one of the main white matter tracks in these peo-
ple. The corpus callosum is the main cable, so to speak, connecting
the left and the right hemisphere. And in general, it was smaller
in the people with autism. So think about it, the cable that pro-
vides the communication is smaller. That’s got to impact band-
width, how much information you can put through it per unit time.
That’s the third piece of the puzzle.

Differences in white matter. Now, I should say, we’re not the
leading laboratory in measurement of white matter. But there are
wonderful findings, I want to mention Dr. Martha Herbert, who
had a paper on this recently that precisely measured white matter
throughout the brain of people with autism, finding reliable and
systematic differences. But we focused here on the corpus callosum.

And one more, here’s the fourth piece of the puzzle, and I think
this for me nails it. The size of the relevant piece of the corpus
callosum, it’s called the posterior midbody, but don’t worry about
that, the size, the diameter of that area predicted how well we're
synchronized, the two brain regions that cable connected. That’s
the scatter plot here.

The smaller the posterior midbody was in these people with au-
tism, the worse was their synchronization. If you look at this plot,
I don’t have it here for the people without autism, there’s no rela-
tion, because the corpus callosum doesn’t constrain, doesn’t limit
how that synchronization goes.

Mr. BURTON. The one thing that we were interested in is the
mercury impact on these areas. You haven’t mentioned anything
about that. Is that a part of this?

Mr. JUST. I'm afraid not, Chairman Burton. This is an end stage,
if you’re going to look for causes, you need to have a precise de-
scription of the causes. I believe that this is a large step forward
in improving the precision of the description of autism, of what it
is, how it affects people.

Mr. BUrRTON. OK, that’s fine. We’ll get back to that in questions.
We'll maybe ask you questions about how these things correlate
with one another.

[The prepared statement of Mr. Just follows:]
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Written Testimony of
Marcel Just, Ph.D.,
Professor of Psychology, D.O. Hebb Chair,
Carnegie Mellon University
House Government Reform Subcommittee on Human Rights & Weliness
September 8, 2004

"Thank you for this opportunity to tell you about significant advances in understanding
the neural basis of this enigmatic and tragic disorder called autism. | come before you
with pride that an arm of my government is motivated by compassion to seek the
advances of medical science in understanding this disorder. | am going to describe
some of the new findings from my research center and others that together paint a
different picture of autism than the one we had even 10 years ago. With the help of
federal and private funding, significant new inroads have been made.

This statement is written in language that | hope every educated layman can
understand. It includes a little bit of technical information, but no more than the
information we have about how our cars or our computers work. We need to understand
how the brain works, and what it is that is disordered in autism. Armed with this
knowledge, we can see how to approach the problem of autism right now, in terms of
new types of therapies, and we can see how to target the next iteration of research so
that we can approach a cure.

1 am going to tell you my punch line right now. Autism doesn't live in one particular part
of the brain. Rather, it is a neural systems disorder. The disorder is the result of
underdevelopment of the connectivity among different brain areas. in modern computer
terms, the problem isn't with this microchip or that microchip, but with the network
connectivity among processing centers or chips.

This oversimplified metaphor goes a long way to explain the basic enigma of autism.
The metaphor explains how it is possible that intelligent people with autism can have
some well-developed skills, but can still be very unlike unaffected people in terms of
their thinking and interpersonal abilities, and still have considerable difficuity living an
independent life.

Here is a picture of the problem in microcosm. One of the areas in which people with
autism (at least those with IQ's in the normal range) do as weli as and sometimes better
than controls is in word reading. The perception of single words is enhanced. The
capacity to pronounce them, spell them, define them is superior to other children of their
age and 1Q. You may find children with autism or Asperger's syndrome competing
successfully in spelfing bees. Yet at the same time, if you ask people with autism to
foliow some complicated instructions e.g. comprehend a complex sentence, they do
worse than their control group. So the enigma is, how can people with autism be better
than average in word reading, but worse than average at understanding complicated
sentences?

That last question was one that we were able to answer with a brain imaging study. My
colleagues and |, particularly Dr. Nancy Minshew, tested a group of 17 adults with
autism who had iQ's in the normal range, and compared their brain activity with a group



90

of matched controf subjects. The task we asked them to perform was to read a
sentence like "The farmer was foliowed by the parent” and then answer a question like
"Who was doing the following, the farmer or the parent?” They did this while they were
lying in an MRI scanner and reading the sentence on a projector screen in the scanner.
We measured their brain activity (using functional MR} literally measuring the oxygen
concentration in every part of their brain every 3 seconds. By seeing where the oxygen
was going, we can tell which parts of the brain are at work and how hard they are

working.

There were 4 absolutely fascinating and unexpected results, all converging on the same

new theory.

First, the autism group had less activation in Broca's
area (a sentence integration area, in the leftmost
oval) than the control group and more in Wernicke's
area {a word processing area, in the rightmost oval).
The people with autism are doing less integrative
thinking and are focusing more on the words in
isolation (Just et al., 2004).

Second, the brain activity was less synchronized

between various brain areas in the adults with autism,

For the control subjects, the activity in one brain area
went up and down at the same time as in another
brain area. The areas were more synchronized, or
better coordinated. The figure below shows that the
red and green lines (activity levels in two brain areas)
track each other considerably less well in the person
with autism as indicated by the r value.

Autistic Participant, r=0.31

es

% Signal Change

a8 ?

— Broca'e
tmuge Number -~ LDLPFG

Control, r=0.79

% Signal Change

30

s e Broca's
. image Number —— LDLPFC

a. Autism Group
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Third, one of the major fiber tracts in the brain connecting the left and right side of the
brain was slightly smaller in the people with autism. This fiber tract is called the corpus
callosum. It doesn't do any processing itself but it does connect the different brain areas
of the brain that do the processing. Martha Herbert and her colleagues (2004) have
reported similar abnormalities of the cabling (white matter) in autism. It is the white
matter of the brain that is thought to cause the brain in autism to grow too large in early
childhood at the time of onset of symptoms.

Fourth, the size of the corpus callosum was correlated with how synchronized the brain
areas in the left and right hemisphere were. The diameter of this cable -the corpus
callosum - was correlated with the amount of synchronization of the two brain areas that
it connected. The smaller it was, the lower the degree of synchronization. This upper

scatterplot shows the correlation, where functional
connectivity is the measure of synchronization. The A. Group with Autism (r = 0.62)
lower scatterplot shows that in the control group, which 04 .
had a larger corpus callosum, there was no relation
between the size of the cable portion and the amount
of synchronization.

e
0

Ali four of the above findings point to the same
conclusion: underconnectivity of brain areas in autism.

There is additional evidence which | have not shown
you to support this underconnectivity conclusion. For
example, the findings have been obtained not justin a 0.2
language task, but also in a problem-solving task, and I s 0 0 10
a social task, thus occurring in all three of the main Posterior midbody area (mm’)
symptom domains of autism The theory also predicts

Functional connectivity
{2}

that information transfer between brain regions will be B. Control group {r = -0.12)
reduced and a study requiring formation of a visual 1 .

image from a verbal description has demonstrated this 2 .

to prediction to be true. Also, the theory predicts S os

particular difficulty in multitasking in autism, even in g o .

cases where each of the two tasks can be performed 8 ¥, .

perfectly well by itself, but is much more poorly K] M .
performed than by controls in a multitasking situation 2 oz e 8
(Garcia-Villamisar et al., 2002). The reason that 5 [

difficulties are greater in multitasking is that executing * o8

two concurrent tasks requires an especially large s so 7 %0 110
amount of inter-area coordination, and Posterior midbody area (mm?)

underconnectivity makes such a multi-tasking much

more challenging.

The new findings aren't just scientific esoterica to be buried in a journal. They provide
the basis for developing new therapies that attempt fo minimize or overcome the
problems of underconnectivity. The new results also help set the sights for the next
round of research, to find out why brain connections aren’t developing normally, and
what genetic or pharmacological interventions might help remediate this problem.
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| came here to show you the scientific ledgers from our laboratories, not the financial
ledgers. But at the end of the day, both ledgers have to balance. The current level of
federal funding has enabled us to come this far, and now is the time to accelerate, not
to slow down., We are now more sure than ever that we are on the right road, and our
target is clearer. Federally supported research centers like the NICHD Collaborative
Programs of Excellence in Autism (CPEA's) as well as others are leading the charge.
Your continued and increasing support is essential to make this vital journey reach its
destination, to use the power of science and medicine in the service of innocent victims
of autism and their families. We also wish to express our tremendous appreciation of
the individuals who have participated in our studies. We wish to encourage others to do
so as the pace of progress is only as fast as the numbers of individuals who volunteer.
The importance of normal controls cannot be under-emphasized.

Thank you for your interest in this area of medical research science. With your help, we
can continue to make critical new advances in the field of autism research that will
change peoples’ lives.”
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Mr. BurTON. OK. Ms. Redwood.

STATEMENT OF LYN REDWOOD, R.N., MSN, PRESIDENT,
COALITION FOR SAFEMINDS

Ms. REDWOOD. Good morning, Chairman Burton and members of
the subcommittee. My name is Lyn Redwood. As president of the
Coalition for SafeMinds and parent of a child with mercury-induced
autism, I want to thank you on behalf of the entire autism commu-
nity for holding this important hearing today.

Given the prescribed time to take my comments, I am providing
a copy of the newly released report from SafeMinds entitled A Brief
Analysis of Recent Efforts in Mercury Medical Induced Neuro-
logical and Autism Spectrum Disorder, and ask that it along with
my full written testimony be entered into the hearing record.

Since the scientists present here will be testifying regarding their
research telling the connection between thimerosal and autism, I
have chosen to limit my oral testimony to the response of our Fed-
eral agencies to this issue.

How I came to this discussion, I'm here today because of my son
Will. These pictures show you a healthy, alert, happy, non-autistic
boy. This is my son after he received toxic levels of mercury, 125
times his allowable EPA exposures. He was just a shell of his
former self. I share this personal information with you to bring to
you the reality of Government policy. What we discuss here today
1s not just a theoretical risk, but actual injury.

It has been 5 years since the Public Health Service and the
American Academy of Pediatrics first announced that thimerosal
should be removed from vaccines. And at that time, taking the ap-
propriate position of caution, they announced to the public and
practitioners, “Because of any potential risk or concern the Public
Health Service, the American Academy of Pediatrics and vaccine
manufacturers agree that thimerosal-containing vaccines should be
removed as soon as possible.

This next slide, on the left is a picture of a boy from the 1930’s
who suffered from acrodynia, which was a form of mercury toxicity
resulting from exposure to mercury in teething powders. On the
right is my son after developing mercury toxicity.

In July 2000, when SafeMinds presented to the Government Re-
form Committee a paper, Autism: A Novel Form of Mercury Poison-
ing, publishing the evidence pointing to the synonymous nature of
the symptoms of mercury poisoning and autism spectrum disorders,
we could not have imagined that in 2004, thimerosal would still be
in vaccines and that the Government agencies tasked with protect-
ing the public would have failed to take aggressive action to get the
mercury out. We could not have imagined that the Department of
Health and Human Services would instead have focused their ener-
gies on avoiding the truth that’s before them, and in doing so, un-
dercut the public’s trust in vaccine programs, and continuing to put
babies at risk.

The first in a series of regulatory failures of our Government
agencies belongs to the Food and Drug Administration for failing
to remain open minded and objective about the possibility that vac-
cines might at times be harmful, and requiring valid scientific evi-
dence from manufacturers to prove safety of vaccines, their pre-



96

servatives and adjutants. Over the course of 70 years since thimer-
osal was first introduced into the marketplace, FDA has repeatedly
failed to ask tough questions and require proof of safety, while al-
lowing its increased use in vaccines.

But worse than this initial series of failures is that which has oc-
curred since the July 1999 announcement. The Coalition for
SafeMinds asked the FDA to immediately conduct a recall and pro-
tect every child from potential mercury injury. The FDA denied
this request as they denied your request, Chairman Burton, citing
flheir fear that industry would sue because they had “no proof of

arm.”

Since then, two citizens’ petitions have also been submitted to
the FDA asking for recall and ban on thimerosal-containing vac-
cines, one by the National Vaccine Information Center in 2002 and
just recently another by the Coalition for Mercury-Free Drugs in
July 2004. These petitions seek to make the FDA enforce its own
regulations that unless a component of a drug has been proven safe
it must be removed. Neither of these petitions have been responded
to or acted upon at this time.

I and many of my medical colleagues remain astonished that we
even have to ask the FDA to stop allowing mercury to be injected
into babies. We've trusted that the FDA was doing its job and as-
suring the safety of all drugs and biologics it regulates, and that
trust has been proven under-served in this instance.

CDC failures are even more egregious. At every turn when the
CDC could have alerted the public and taken a strong stand
against the use of thimerosal, they instead have promoted flawed
epidemiological studies as proof that no evidence of harm has ex-
isted. If the uninformed public takes the statements on the CDC
Web site at face value, they could conclude that rigorous evalua-
tions have been conducted and that no risks are associated with
the use of thimerosal in vaccines. Nothing could be further from
the truth.

In July 2000, when you had the CDC before you, your committee,
they made no mention of their own research looking at the link be-
tween thimerosal and autism. SafeMinds obtained relevant docu-
mentation through a Freedom of Information Act request which
showed that by December 1999 the CDC knew thimerosal could be
linked to the increased incidence of neurodevelopmental disorders.

Using taxpayer resources and ready access to the vaccine safety
data link sets, CDC researcher Dr. Tom Verstraeten and his team
looked at the medical records of children in a number of HMOs to
see if there was any truth to the thimerosal autism hypothesis.
Their results were so striking and deserving that they would next
call for a private meeting away from the CDC complex and away
from the public eye to discuss. This is the now infamous
Simpsonwood meeting where Dr. Verstraeten presented his find-
ings to a closed group of CDC and HHS officials and selected out-
side experts, many of whom were academic scientists with close
ties to vaccine manufacturers.

The Simpsonwood meeting, ostensibly designed to be a careful re-
view of the CDC analysis on the impact of thimerosal-containing
vaccines on child development instead became a vehicle for making
numerous deliberate choices that took positive findings in a single
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direction toward insignificance. Between February 2000 and No-
vember 2003, Dr. Verstraeten and his supervisors at the National
Immunization Program produced four separate generations of an
analysis designed to assess the impact of vaccine mercury exposure
on neurodevelopmental disorders in children. With each generation,
elevated and statistically significant risks were reduced or elimi-
nated.

But before these four generations of study were produced,
Verstraeten conducted an earlier analysis of these issue in Novem-
ber and December 1999. He never prepared a formal report of the
work, but statistic tables obtained by SafeMinds in a FOIA request
not previously analyzed demonstrate large and statistically signifi-
cant mercury exposure effects that in many cases exceeded the
findings of their later reports.

The results of the generation zero analysis are striking and more
supportive of a causal relationship between vaccine mercury expo-
sures and childhood developmental disorders, especially autism,
than any other results reported later. The elevated risk of autism
for the highest exposure level of mercury at 1 month of age ranged
from 7.4 to 11.4 times the zero exposure level. This increased risk
level corresponds to a tenfold increase in autism rates seen since
vaccine mercury exposures increased starting in 1990.

It’s also interesting to note than in August 1999, with increasing
pressure for scientists and researchers to gain access to this data
base, a CDC employee, Dr. Chen, went to a meeting in Europe and
created an organization which he named the Brighton Collabora-
tion. The mission is to facilitate the development, evaluation and
dissemination of high quality information about safety of human
vaccines.

Their aim is to develop globally accepted and implemented stand-
ardized case definitions of adverse events following immunization.
While on the surface this may seem like a worthy cause, a number
of legitimate concerns need to be fully addressed, including how
CDC employees are gaining CDC funding for their outside activi-
ties. I have outlined some of these concerns in my written testi-
mony and ask for your assistance in gaining full disclosure from
CDC on these issues.

In 2001, the CDC contracted with the Institute of Medicine to
create an immunization safety review committee, in order to review
the scientific evidence regarding a number of vaccine injury
hypotheses, including the correlation between thimerosal-contain-
ing vaccines and the onset of neurodevelopmental disorders, includ-
ing autism. The IOM’s first report on thimerosal was issued in Oc-
tober 2001, and concluded that the evidence was inadequate to ei-
ther accept or reject this hypothesis.

But they went on to find the hypothesis biologically plausible and
called for a clear and scientifically sound path for research nec-
essary to find these answers. That path include epidemiology but
it also called for animal models, clinical, case study and other rel-
evant research in keeping with the tenets of good science. The com-
mittee went even further to recommend that infants, children and
pregnant women not be exposed to thimerosal-containing vaccines,
a recommendation that was not embraced by our Federal agencies.
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On May 18th, the Institute of Medicine Immunization Safety Re-
view Committee issued their final report, which found that the bio-
logical mechanisms presented to their committee, including
thimerosal’s ability to induce DNA damage and apoptosis in neu-
rons, disrupt methionine synthase pathways, a model of autism in-
duced with vaccine level exposure to thimerosal in an autoimmune
mouse, elevated levels of mercury in children with autism after
challenge with a chelating agent in comparison to controls, along
with data that children with autism are not able to effectively ex-
crete mercury were only theoretical at best. They concluded that
the body of epidemiological evidence favors a rejection of a causal
relationship between vaccine thimerosal exposure and autism.

A causal relationship between autism and vaccinations cannot be
proved or rejected based solely on the evidence from population-
based epidemiological studies. Epidemiological studies are by defi-
nition not designed to prove causality, they can only provide statis-
tical associations. Therefore, the committee’s conclusion that the
body of epidemiological evidence favors rejection of a causal rela-
tionship has no scientific meaning.

The committee admits in their report that population-based stud-
ies would not be able to detect sub-populations that could be ge-
netically more vulnerable to mercury at lower doses than normal.
By their own admission, an untested plausible biological expla-
nation for the causal association is the genetic susceptibility the-
011"y. thy was this not emphasized as a worthy hypothesis to ex-
plore?

Access to data is important, but access means nothing if you do
not have the resources to conduct research. The very reason tax-
payers support significant resources, $27 billion, to be provided by
the National Institutes of Health, is to conduct research free of in-
dustry or other outside influence, to get timely answers to impor-
tant health related questions. Since the mid 1980’s, we’ve seen the
epidemic increase in the rates of autism, yet NIH and other health
agencies have been slow to respond. Autism research in 1977 was
only $22 million. Although that’s increased over the last few years,
it remains woefully inadequate.

The NIH’s efforts to conduct and fund studies evaluating thimer-
osal have been at time misdirected and continue to be inadequate
given the severity and the potential risks associated with the dis-
covery in 1999 that 8,000 children a day were being exposed to po-
tentially dangerous levels of mercury. While the entire research
portfolio on autism spectrum disorders remains inadequate, the in-
vestment on thimerosal research is even more minuscule.

In previous hearings, HHS staff testified to you that they had
nominated thimerosal to the National Tox Program managed by
the NIH’s National Institute of Environmental Health Services.
But after more than 3 years of waiting, thimerosal has yet to hit
the radar screen of the National Tox Program. There are 31 chemi-
cals with a project leader assigned and a study designed, but thi-
merosal is not among them.

So is there scientific evidence to support a parent’s claim that re-
ceiving thimerosal-laden vaccines caused their children to become
ill1? Is there evidence to validate that the presence of mercury in
the bodies of young children who also happen to be autistic is of
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concern? To those who remain open minded, there is ample evi-
dence to support these concerns. When NIH has failed to fund
studies, the IOM asked for non-profit organizations, such as
SafeMinds to fund or supplement research at some of our country’s
most respected academic institutes.

While the NIH spends less than $59 per autistic child on re-
search, families are paying tens of thousands out of pocket for
therapeutic care for their thimerosal injured children. They have
been forced to devote energy and resources to raise money for re-
search from art auctions, dinners, tee-shirt sales for 5 years be-
cause NIH and HHS have chosen not to make this a priority.

The Office of Special Counsel, an independent investigative and
prosecutorial agency operates as a secure channel for disclosure of
whistleblower complaints and abuse of authority. I only point this
out to let you know right now the Office of Special Counsel is cur-
rently investigating the issues with thimerosal.

I know I've gone over time. I will cut through this real quickly
and go to Cautious Hope for California.

Mr. BURTON. You're talking about the bill that’s on Governor
Schwarzenegger’s desk?

Ms. REDWOOD. Yes, sir.

Mr. BURTON. Well, we’ll all be pushing to try to make sure that
he signs that. I've already got a call in to him.

If you could summarize, though.

Ms. REDWOOD. I am. I have just a quick few more notes. Al-
though the reduction of thimerosal in medical products, including
vaccines, has taken over 5 years to accomplish, we may be starting
to see some of the effects of this policy decision. According to infor-
mation released in July 2004 by the California State Department
of Developmental Services, California has experienced the first ever
9 month sustained reduction in the numbers of professionally diag-
nosed new cases of full syndrome autism being added to Califor-
nia’s developmental disability service system.

What makes this historic reduction in new cases of autism so im-
portant is that those children come from the birth cohort years of
1999 and 2000, which Dr. Egan mentioned earlier. These are the
years when serious efforts began to substantially reduce the
amount of mercury-containing thimerosal from vaccines.

Vaccine safety is an important public health issue. Concerns
voiced by parents, physicians and the scientific community regard-
ing vaccine safety must be addressed with thoughtful, complete and
unbiased investigations. I showed you pictures earlier of my son
Will. Unfortunately, his mercury-induced autism was not an iso-
lated incident. Last April, Unlocking Autism brought photos of au-
tistic children that spanned the length of three football fields on
the Capitol grounds. I must ask how many children were thimero-
sal injured because the FDA and CDC chose not to act aggressively
in 1999 and how many more are at risk because mercury continues
to remain in vaccines and other medical products.

Thank you.

[The prepared statement of Ms. Redwood follows:]
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Introduction

Good morning Chairman Burton and Members of the Subcommittee. My name is Lyn
Redwood. As President of the Coalition for SafeMinds, and the parent of an autistic child, 1
want to thank you on behalf of the entire thimerosal-induced autism community for holding this
important hearing today.

Given the prescribed time to make my comments, I am providing a copy of a newly released
report from SafeMinds entitled “A Brief Analysis of Recent Efforts in Medical Mercury Induced
Neurological and Autism Spectrum Disorders.” 1 ask that it be entered into the hearing record
today.

It has been five years since the Public Health Service (PHS) and the American Academy of
Pediatrics {AAP) first announced that thimerosal should be removed from vaccines. At that
time, taking the appropriate position of caution, the PHS and AAP announced to the public and
practitioners:

*...because any potential risk is of concern, the Public Health Service (PHS), the American
Academy of Pediatrics (AAP), and vaccine manufacturers agree that thimerosal-containing
vaccines should be removed as soon as possible.”

In July 2000 when SafeMinds presented to the Government Reform Committee the paper,
Autism a Novel Form of Mercury Poisoning, publishing the evidence pointing to the synonymous
nature of the symptoms of mercury poisoning and autism spectrum disorders, we could not have
imagined that in 2004 thimerosal would still be in vaccines and that the government agencies
tasked with protecting the public would have failed to take aggressive action to get the mercury
out and protect our nation’s children. We could not have imagined that they would, instead,
have focused their energies on avoiding or hiding the truth that is before them, and in doing so
undercut the public’s trust while continuing to put babies at risk for mercury injury.

Government and Regulatory Failures Abound

Food and Drug Administration

The first in a series of regulatory failures of our government agencies belongs to the Food and
Drug Administration (FDA) for failing to remain open minded and objective about the
possibility that vaccines might at times be harmful and requiring valid scientific evidence from
manufacturers to prove safety of vaccines, their preservatives and adjuvants. Over the course of
seventy vears since Thimerosal was first introduced into the marketplace, FDA has repeatedly
failed to ask the tough questions and to require proof of safety while allowing its increased use in
vaccines. Federal regulations provide review procedures for biological products, including
vaccines, and submission of animal safety data for the finished biological product. One must ask
why Thimerosal, destined for childhood vaccines, was allowed to bypass toxicological testing,
the bedrock of pharmaceutical development. FDA openly admits that original safety data
submitted in the 1930°s where Thimerosal was administered to adult rats, mice, dogs and guinea
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pigs, no histopathology on the brain was reported. Only one study in humans was received where
Thimerosal was used as an experimental agent to treat meningitis.

“The earliest published report of thimerosal use in humans was published in 1931 (Powell and
Jamieson 1931). In this report, 22 individuals received 1% solution of thimerosal intravenously
Jfor unspecified therapeutic reasons. Subjects received up to 26 milligrams thimerosal/kg (1
milligram equals 1,000 micrograms) with no reported toxic effects, although 2 subjects
demonstrated phlebitis or sloughing of skin after local infiltration. Of note, this study was not
specifically designed to examine toxicity; 7 of 22 subjects were observed for only one day, the
specific clinical assessments were not described, and no laboratory studies were reported.™

Although those who received this experimental treatment suffered high mortality and morbidity,
these poor outcomes were attributed to the severity of the disease and not to Thimerosal. From
these initial investigations Thimerosal was assumed “safe” by FDA and its use was
“grandfathered” without further toxicity testing required.

In the early 1980°s concerns regarding Thimerosal arose and an expert panel was convened by
FDA to review its use in topical over the counter products. The panel reported in 1982 that
Thimerosal was “toxic, caused cell damage, was not effective in killing bacteria or halting their
replication” and that Thimerosal is “not generally recognized as being safe or effective™. It was
not until 16 years later in 1998 that the FDA issued the final rule that required Thimerosal to be
removed from OTC products. FDA gave the industry 16 years to phase out thimerosal’s presence
in OTC Products. However, the FDA has not fully enforced this rule as thimerosal products can
still be found on the shelves in some pharmacies.

Even with heightened awareness within FDA that the use of thimerosal was questionable, the
Center for Biologic Evaluation and Research (CBER) at FDA appears to have been asleep at the
switch. For two decades after thimerosal safety was called into question within the agency,
CBER didn’t look to ban its use, rather they encouraged its increase use. On their own website
the FDA states the one human study used to gain FDA approval for Thimerosal had limitations.

But worse than this initial series of failures, is that which has occurred since the July 1999
announcement. The Coalition for SafeMinds asked the FDA to immediately conduct a recall and
protect every child from the potential of mercury-injury. The FDA denied this request, as they
denied yours Chairman Burton, citing their fear industry would sue because the FDA had no
‘proof of harm’. Two additional citizen’s petitions have been submitted to the FDA asking for a
recall and ban of thimerosal-containing vaccines - one by the National Vaccine Information
Center’ in January 2002 and another by the Coalition for Mercury Free Medicine in July 2004.
Convinced that the FDA is abdicating its responsibility to protect our population from the
neurotoxin mercury, still present in excess of EPA safety limits in vaccines and other drugs to
which the unborn and newbom are routinely exposed without informed consent, the Coalition for
Mercury-Free Drugs (CoMeD) filed FDA Citizen Petition 2004P-0349, seeking to make this

! hitp://www.fda.gov/cber/vaccine/thimerosal htm#t1

% 1982 Vol 47, No. 2 Federal Register

? hitp://www.fda.gov/ohrms/dockets/CITPETS/02citpet.doc

* hitp://www.fda.gov/ohrms/dockets/dailys/04/aug04/080404/04p-0349-cp00001 -01-vol 1.pdf
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agency enforce its own regulations that, unless a component of a drug has been proven safe, it
must be removed.” This petition, which asserts this unwarranted and uninformed exposure to a
known neurotoxin is a violation of the Constitutional Right of Bodily Integrity, is accompanied
by 1000 pages of epidemiological and clinical research demonstrating a causal association
between mercury exposure and neurodevelopmental disorders, including autism. Neither petition
has been responded to or acted upon.

The truth is that even before the 1999 announcement, FDA had over the preceding decade
received early warnings they chose to ignore. Between 1990 and 1998 the FDA received 47
adverse events reported through the Vaccine Adverse Events Reporting System (VAERS)
regarding mercury or thimerosal. From 1998 to July 2000 another 15 reports were received.
These ‘red flags’ were ignored.

Since 1990, FDA’s CBER has funded 31 studies with its own scientists evaluating thimerosal,
yet none of those studies appear to have been about toxicity, rather they have been studies to
understand and enhance stability, analysis of total mercurial content, and other studies one
conducts on materials whose use you want to promote. Resources they could have used to
conduct the much needed pharmacokinetic studies, determining toxicity and maximum safe
exposure levels, were not conducted (or have not been made available to the public if they have
been done). Rather staff time and limited FDA research resources have done the work of
industry in looking to make thimerosal more widely used.®

The FDA has failed the American public by ignoring its own data and the published data of
numerous respected academic institutions showing that thimerosal is highly allergic to a
significant portion of the population and that it does indeed harm the brain. Just a simple
Medline search reveals hundreds of peer reviewed articles which document the toxicity of
Thimerosal, including severe morbidity and mortality from high level exposure. They have
repeatedly failed the public by putting the profits and preferences of industry above the safety of
children.

1, and many of my medical colleagues, remain astonished that we even have to ask the FDA to
stop allowing mercury to be injected into babies. We have trusted that the FDA was doing its
job and assuring the safety of all of the drugs and biologics it regulates and that trust has been
proven undeserved in this instance, Mercury in all of its forms is a known toxin. The unbormn,
the newborn, and the very young are particularly susceptible to brain injury from exposure, yet
the FDA approved the use of Thimerosal to be administered in Rho-D immune globulin products
injected into pregnant (and nursing) women with Rh-negative blood. They also approved the use
of Hepatitis B vaccine with mercury to be given to babies within hours of birth. They approved
DTaP, Hep B, Hib, Hep A, and the flu vaccine for use in infants and young children with the
mercury-based preservative thimerosal.

® (See the Federal Food, Drug, and Cosmetic Act, 21 U.S.C. 355(e)(3), and 21 C.F.R 10.30)

¢ Information gleaned from CRISP (Computer Retrieval of Information on Scientific Projects) is a searchable
database of federally funded biomedical research projects conducted at universities, hospitals, and other research
institutions and noted in Appendix D of “A Brief Analysis of Recent Efforts in Medical Mercury Induced
Neurological and Autism Spectrum Disorders.”
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When faced with the facts that children in the first six months of life were receiving excessive
levels of mercury through vaccines, the FDA has chosen to allow industry to determine its phase
out period rather than to give them hard deadlines or refuse to allow its continued use at all.

Centers for Disease Control and Prevention

The CDC’s failures are even more egregious. At every turn, when the CDC could have alerted
the public and taken a strong stand against the use of thimerosal, they have chosen instead to
promote flawed epidemiology studies as proof that no evidence of harm existed. If the
uninformed public takes the statements on the CDC’s website at face value, they could conclude
that rigorous evaluations have been conducted and that no risks are associated with the use of
thimerosal vaccines. Nothing could be further from the truth.

In July 2000 when you had the CDC before your Committee they made no mention of their own
research looking at the thimerosal link. SafeMinds obtained relevant documentation through a
Freedom of Information Act request that showed by December 1999 the CDC knew thimerosal
could be linked to the increased incidence of neurodevelopmental disorders.

Using taxpayer resources, and access to the Vaccine Safety Datalink datasets, CDC research
fellow Dr. Thomas Verstracten and his team looked at the medical records of children in a
number of HMOs to see if there was any truth to the thimerosal-autism hypothesis that had been
proffered. Between February 2000 and November 2003 Dr. Verstraeten and his supervisors at
the National Immunization Program produced four separate generations of an analysis designed
to assess the impact of vaccine mercury exposures on neurodevelopmental disorders in children.
With each generation, elevated and statistically significant risks were reduced and/or eliminated.

But before these four generations of reports were produced, Verstracten conducted an earlier
analysis of these issues in November and December of 1999. He never prepared a formal report
on this work, but statistical tables obtained by Safe Minds in a FOIA request (and not previously
analyzed) demonstrate large and statistically significant mercury exposure effects that in many
cases exceeded the findings of the later reports.

These “Generation Zero” analyses followed a straightforward methodology that was relatively
unaffected by biases applied later and was considerably more sensitive with respect to detecting
mercury exposure effects than the later reports. Most notably, these initial analyses compared
disease risk in the highest exposure population groups to disease risk in zero exposure population
groups. In addition, the target study population had not yet been subject to numerous exclusions
and adjustments applied later, the cumulative effect of which was to reduce the reported impact
of mercury exposure on children’s health outcomes.

The results of the Generation Zero analyses are striking and more supportive of a causal
relationship between vaccine mercury exposure and childhood developmental disorders
(especially autism) than any of the results reported later
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¢ Relative risks of autism, ADD, sleep disorders and speech/language delay were
consistently elevated relative to other disorders and frequently significant. Disease risk
for the high exposure groups ranged from lows of 1.5 to 2 times to as high as 11 times the
disease risk of the zero exposure group.

e Many other outcomes showed no consistent effect, while a few appeared to show a
protective effect from vaccine mercury exposure (most likely children with these
diagnoses were immunized later).

e The strongest effect was for the highest levels of mercury exposure at the earliest time of
exposure, consistent with the idea that infant brain development is most sensitive to the
carliest exposures.

e The elevated risk of autism for the highest exposure levels at one month ranged from 7.6
to 11.4 times the zero exposure level. This significant increased risk level corresponds to
the tenfold increase in autism rates seen since vaccine mercury exposures increase
starting in 1990.

The difference in these results in comparison to the later reports reveal a number of
methodological choices that may have been powerful sources of bias in later generations of the
analysis, including the exclusion of children with less than two polio vaccines. These children
would have been most reliably in the zero exposure group, whereas children with two polio
vaccines and also with low reported mercury exposure would be more likely to have exposure
reporting errors and the elimination of zero exposure categories in general as the referent
category for risk assessment as well as the reduction in the measured exposure in the highest
category.

Even with alteration in the inclusion criteria the strong dose dependant associations between
thimerosal exposure and several adverse neurological outcomes remained as described in an
email from Dr. Verstraeten to his colleagues December 17, 1999 titled “It just won't go away”
where Dr. Verstraeten informs the team of investigators that “these neurological outcomes are
very much related (odds of having one when also having the other go from 20 to 100!) As you
see some of the RR’s increase over the categories and I haven’t yet found an alternative
explanation.”

Their results were so striking and disturbing that the CDC would next call a private meeting
away from the CDC complex and away from the public eye to discuss. At the now infamous
“Simpsonwood Meeting” Dr. Verstraeten presented his findings to a closed group of CDC and
HHS officials and selected outside experts many of whom were academic scientists with very
close ties to vaccine manufacturers, This Committee, SafeMinds, and other vaccine injury
advocacy organizations were not invited or even informed about this event; however,
representatives from all five major vaccine manufacturers were present. Here, the beginning of a
great injury to the public’s trust in our nation’s immunization programs would be crafted.

The Simpsonwood meeting, ostensibly designed to be a careful review of a CDC analysis on the
impact of thimerosal-containing vaccines on child development, instead became a vehicle for
making numerous deliberate choices that took positive findings in a single direction, towards
insignificance. Recommendations made by CDC consultants reveal an active interest in
suppressing the signal in any way possible and widespread interest in concealing the information.
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This meeting provides evidence of the ways in which data can be manipulated in complex
epidemiological analyses. Any population based epidemiological analysis involves numerous
subtle choices with respect to study design and reporting which allow supervisors of such
population based studies wide discretion in the resuits they choose to report, depending on
whether they are interested in reporting a positive or negative finding. In their words and actions
described below, CDC and NIP employees demonstrated clear biases against reporting positive
results.

Dr. Rhodes made arguments to exclude the lowest exposure cases, claiming that the fact that
their exposures were low suggested family behavior that made them unusual. The low rate of
outcomes in this group of children, of course, added significance. Dr. Rhodes: Page 104: “I am
not advocating totally throwing them [the low mercury exposure group] away and never
considering them in any analysis, but at least for now let’s think if we can establish if there are
differences in this group of 37 to 75 [micrograms of exposure, i.c., the middle exposure group],
then in a sense we really don’t need them.”

He made arguments to exclude some cases that had unusually high exposures and outcomes at
the same time. Any high exposure, high outcome group would support the signal. Dr. Rhodes:
Page 105: “The other thing that happens at NCK is that even a year or two years after the policy
change has been made and all kids are supposedly receiving the combination, there is an odd,
small group of kids that supposedly receives separate DTP and Hib (note: with more thimerosal)
and an unusually high percentage of those kids are outcomes...For example, if 1,500 kids were
receiving one vaccine combination in that month of birth and 20 were receiving some other, |
have removed the 20 completely from the analyses.”

He made arguments to include non-comparable cases, all of which would serve to add “noise”
that could obscure the signal. Dr Rhodes: Page 107: “Now [ take all those kids that Tom has
excluded based on prematurity exclusion codes and throw them in. At one month I think there is
some argument that is overdoing it. Throwing them all back in. I think there is a clear argument
that is going too far, but that further brings things down. So you can push, I can pull. But there
has been substantial movement from this very highly significant result down to a fairly marginal
result.”

An official from the WHO suggests that there could be no value in examining the question
regardless of the findings.

Dr. Clements: Page 247: “I am really concerned that we have taken off like a boat going down
one arm of the mangrove swamp at high speed, when in fact there was not enough discussion
really early on about which way the boat should go at all. And I really want to risk offending
everyone in the room by saying that perhaps this study should not have been done at all, because
the outcome of it could have, to some extent, been predicted, and we have all reached this point
now where we are left hanging, even though I hear the majority of consultants say to the Board
that they are not convinced there is a causality direct link between Thimerosal and various
neurclogical outcomes. I know how we handle it from here is extremely problematic.”
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At the conclusion of the meeting a senior official of the National Immunization Program asks
that the analysis remain secret. Dr. Bernier: Page 113: “We have asked you to keep this
information confidential. We do have a plan for discussing these data at the upcoming meeting
of the Advisory Committee on Immunization Practices on June 21 and June 22. At that time
CDC plans to make a public release of this information, so [ think it would serve all of our
interests best if we could continue to consider these data. The ACIP work group will be
considering also. If we could consider these data in a certain protected environment. So we are
asking people who have a great job protecting this information up until now, to continue to do
that until the time of the ACIP meeting. So to basically consider this embargoed information.
That would help all of us to use the machinery that we have in place for considering these data
and for arriving at policy recommendations.”

Rather than take swift and aggressive measures to eliminate all exposures to thimerosal in
children, the CDC delayed the publication of the data for years while conducting additional
evaluations of the data. These career HHS officials in the highest positions of authority in
vaccine programs, charged with protecting the public from harm, crafted and implemented a
strategy that included suppressing their own findings of harm; and would re-run the data and re-
write the study until all statistically significant correlations between thimerosal and neurological
injury were wiped away. Their final conclusions, the message they would proclaim to the public
was that no harm was found with the use of thimerosal in babies.

Subsequent attempts for independent review of the VSD data have been met with numerous
obstacles. One completed study by Geier and Geier,” corroborated Verstraeten et al’s initial
suspicion of an apparent epidemiological link between Thimerosal and neurodevelopmental
disorders, including autism. Unfortunately, since, and some suspect due to, the Geier’s efforts,
HHS and CDC have placed near impenetrable restrictions on access and study types related to
VSD data, and such studies are no longer available for replication. This pattern of behavior
constitutes malfeasance and should not be permitted to stand. It is time to remove the parties
involved from their role in vaccine safety assessment and to subject the VSD data base to open
and independent review.,

Another area of concern regarding the CDC’s lack of independence and objectivity in vaccine
safety was brought to the attention of Congressman Weldon’s office by Lujene Clark, President
of NoMercury.org and Safe Minds. Each group has looked into this issue and been very
concerned. In the Fall of 1999, just a few months after the joint statement calling for the removal
of Thimerosal from childhood vaccines, a high-ranking CDC employee, Dr. Bob Chen, attended
a meeting in Brighton, England created an the “Brighton Collaboration™ in collaboration with
four of his vaccine colleagues, one of whom is an employee of Aventis Pasteur. The Brighton
Collaboration’s stated mission is “to facilitate the development, evaluation, and dissemination of
high quality information about the safety of human vaccines.” Their aim is to ‘To develop

7 Nuerodevelopmental Disorders after Thimerosal-Containing Vaccines: A Brief Communication, Geier and Geier,
Experimental Biology and Medicine, 2003

& “The Brighton Collaboration was founded by Robert Chen, Harald Heijbel, Tom Jefferson, Ulrich Heininger, and
Elisabeth Loupi in 1999 at a meeting in Brighton, England. It was officially launched in autumn 2000. The
Collaboration consists of volunteers from patient care, public health, scientific, pharmaceutical, regulatory and
professional organizations coming from developed and developing countries.” www brightoncollaboration.org
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globally accepted and implemented standardized case definitions of Adverse Events Following
Immunization.’

While on the surface this may seem like a worthy cause, a number of legitimate concerns need to
be fully addressed.

1. Are the CDC and its employees suborning their duties to a non-US non-governmental
body?

2. The CDC (and WHO) began funding the Brighton Collaboration in 1999°, before it
was even legally formed. What process for approval did Dr. Chen go through to
obtain this funding? How is Dr. Chen, a recognized leader in CDC’s vaccine safety
responsibilities allowed to form and lead a non-profit with direct correlations to his
government duties? How did a CDC employee gain funding from the CDC for his
outside activity? The Brighton website cites a salary structure for its leadership
which begs the question, “Do Dr. Chen or other HHS employees receive double
salaries?”

3. How much funding has the CDC (and WHO) provided each year since 19997 Who
specifically within CDC and HHS approved this funding?

4. Brighton Collaboration now has offices at the CDC complex in Atlanta. Its
employees appear to also be employees of the CDC? How is this possible?
5. The CDC Foundation, another non-government, not for profit, formed for the benefit

to the CDC is raising money to funnel to Brighton. What process did these entities
traverse to be afforded these privileges at CDC?

6. Since the Brighton Collaboration is a private vs. government entity, was one of the
purposes of this organization to keep valuable vaccine safety data outside of public
scrutiny?

SafeMinds after consulting with Nomercury.org submitted these and other questions to the
Director of the CDC earlier this year and provided a copy to your office as well. Dr. Gerberding
provided a response that indicates that she has not been fully and accurately informed on this
matter. We are following up with a letter to point out the discrepancies in her responses. In the
years since you first pointed out conflicts of interest, and in this year when the public first
learned of the hundreds HHS employees that have financial ties to industry, getting this
information out in the public is critical. I am providing you a copy of all of these letters and ask
your assistance in getting the truth before the public.

Brighton is very troubling to parents who have cases before the Vaccine Injury Compensation
Program for a number of reasons:

® “It obtained its first funding in 1999. The Brighton Collaboration is presently supported by the Centers for Disease
Control and Prevention (CDC) and the World Health Organization {WHO). From 2000 unti} 2003, the Collaboration
also received funding through the European Research Program for Improved Vaccine Safety Surveillance
(EUSAFEVAC). In December 2003, the Brighton Collaboration Foundation was established by the University
Children's Hospital Basel, Switzerland. The purpose of the Foundation is to protect and preserve public health by
promoting immunization safety. The Foundation promotes the development and availability, of globally accepted,
high quality scientific standards for research on and cc ication of i ization safety. The Foundation may
also conduct immunization safety research itself or support such research projects,” www.brightoncollaboration.org
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1. Rumors abound that Brighton staff and ‘volunteers’ are being afforded access to the
Vaccine Safety Datalink and other internal data when outside researchers are blocked.
2. Brighton while being promoted as ‘independent’ is actually a marriage of CDC/FDA

employees and pharmaceutical representatives who are coming together to define
what constitutes a vaccine adverse event and thus promote those definitions
worldwide. One statement on their website states their intention to restrict doctors
from reporting adverse events to vaccines that occur more than 48 hours after the
delivery of a vaccine.

3. Because information developed and promoted by this entity will be supported by
CDC and other government entities, the special masters within the Vaccine Injury
Compensation Program will likely accept their findings without question and thus, as
was the case with redefining what constitutes encephalopathy, families with vaccine
injured children will not receive compensation in this program.

4. From a different but equally important view, the international community is being
drawn in to this and may feel compelled to ‘volunteer’ their time and resources in
order to stay in good graces with the CDC and WHO.

Given these actions, which the community is just this year learning about, combined with CDC’s
handling of the Vaccine Safety Link data, we see not only failure, but intentional actions to hide
the truth.

On a good note, on August 30, 2004 CDC approved a research-funding request from SafeMinds
to investigate mechanisms of thimerosal toxicity. This funding will go to further research efforts
of Dr. Hornig at Columbia University and Dr. James at the University of Arkansas. We applaud
this award and appreciate the opportunity to further this important research. We also hope this is
a potential harbinger of a redirection of CDC tone and focus in this discussion. While every
research dollar is appreciated, it is still a vastly under-funded area.

Institute of Medicine

In 2001, the CDC and its Office of the National Immunization Program (NIP), contracted with
the Institute of Medicine to create the Immunization Safety Review Committee in order the
scientific evidence regarding a number of vaccine injury hypothesis including the correlation
between reception of Thimerosal containing vaccines and the onset of neurodevelopmental
disorders including autism.

The IOM’s first report on Thimerosal was issued in October of 2001 and addressed the question
if exposure to thimerosal containing vaccines could be associated with adverse
neurodevelopmental disorders. The committee concluded that the evidence was inadequate to
either accept or reject this hypothesis but went on to find the hypothesis “biologically plausible”
and called for a clear and scientifically sound path for the requisite research necessary to finding
the answers. That path included epidemiology, but also called for animal model, clinical, case
study and other relevant research in keeping with the tenets of good science. The committee
went even further to recommend that infants, children and pregnant women should not be
exposed to thimerosal containing vaccines. This recommendation was not embraced by our
Federal agencies.
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Although the committee had issued a previous report on thimerosal in 2001, at the request of
CDC, the committee was again called to review the issue in advance of causation hearings
scheduled for later in the year. Unfortunately, at the time of the hearing, there was little
additional science available for review, outside of population based epidemiological studies. In
stating the charge to the committee, CDC chose to focus the investigation on autism alone
instead of a broad range of adverse neurological outcomes previously considered as well as to
place an emphasis on epidemiological investigations. Rather than reprimand the agency for its
failures to adequately address the research recommendations in the 2001 report, the JOM would
(1) accept a narrowing of their inquiry to autism alone and (2) would base its final conclusions
on epidemiological research proven to be flawed.

On May 18" the Institute of Medicine’s Immunization Safety Review Committee issued their
final report which found that the biological mechanisms presented to the committee, including
thimerosal’s ability to induce DNA damage apopotosis in neurons, disrupt methionine synthase
pathways, a model of autism induced with vaccine level exposure to thimerosal in an
autoimmune mouse, elevated levels of mercury in children with autism after challenge with a
chelating agent in comparison to controls, along with data that children with autism are not able
to effectively excrete mercury theoretical at best. They concluded that the body of
epidemiological evidence favors a rejection of a causal relationship between vaccine thimerosal
exposure and autism.

A causal relationship between autism and vaccinations cannot be proved or rejected based solely
on evidence from population-based epidemiologic studies. Epidemiological studies, by
definition, are not designed to prove causality; they can only provide only statistical associations.
Therefore, the committee’s conclusion that the “body of epidemiologic evidence favors rejection
of a causal relationship...” has no scientific meaning.

The committee admits in their report that population-based studies would not be able to detect
subpopulations that could be genetically more vulnerable to mercury at lower doses than normal.
The majority of children without the genetic susceptibility would simply “dilute out” the
minority of susceptible children. “The committee recognizes that this line of reasoning as a
theoretical explanation for the data presented in this report ...” (i.e., their conclusion of no
association). The whole concept of identifying a direct causal relationship between vaccinations
and autism may be impossible by definition — so the conclusion of “no association” would be
inevitable and unavoidable. The mercury exposure is at best a “trigger” not the gun.

The conclusion that the available biological hypotheses for a causal relationship between autism
and mercury “lack supporting evidence and are theoretical only” offers no justification for
discouraging further research along these lines of investigation. All scientific hypotheses are
“theoretical” by definition. By their own admission in the report, an untested and plausible
biologic explanation for a causal association is the genetic susceptibility theory— the one theory
that could explain their inability to detect an association in their population-based approach.
Why was this not emphasized as a worthy hypothesis to explore?
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The CDC’s National Immunization program (NIP) has once again turned to the IOM for
assistance. Just last month the first meeting of a panel was conducted to look at if and how to
make the VSD information available to outside investigators and whether or not the CDC should
make ‘preliminary’ data available. Dr. Bob Chen, who takes credit for creating the VSD
program, was noticeably absent from this public meeting. How can the IOM be expected to do
its job, if the CDC does not bring before the Committee to answer questions, those directly
responsibility for these activities?

1 would like to bring to your attention that one CDC employee in presenting information to this
panel made grossly inaccurate statements in an attempt to excuse the lack of a well designed and
executed program for outside research access. Dr. Roger Bernier, who has been before this
committee, indicated that the CDC ‘rushed’ to put together the VSD sharing program (under
Congressional pressure) when in fact the agency had a decade to develop a program, and after
your intervention still took two years to design what has turned out to be a cumbersome sharing
program. His statements were so blatantly false that another CDC staff person intervened to
clarify and a former member of your staff further corrected the record during public comment.

SafeMinds joined a number of other organizations in calling upon the 1OM panel to push for
transparency and open access. We remain cautious and hopeful.

Funding Deficits at the National Institutes of Health

Access to data is important, but access means nothing if you do not have the resources to conduct
research. The very reason taxpayers support significant resources ($27 billion) be provided to
the National Institutes of Health (NIH) is to conduct research, free of industry or other outside
influence, to get timely answers to important health related questions.

Since the mid-1980s we have seen epidemic increases in the rates of autism, yet the NIH and
other health agencies have been slow to respond.

In 1997 the NIH was investing only $22 million on autism research. This covered therapeutic
interventions, genetic research, and everything in between, That research investment has
increased five-fold but remains woefully inadequate:

NIH Funding of Autism Research

Fiscal Year: 1999 2000 2001 2002 2003 2004 2005(estimated)
Funding (in millions): 40 52 56 65 93 96 99

The NIH’s efforts to conduct and fund studies evaluating Thimerosal have been at times
misdirected and continue to be inadequate given the severity of the potential risk associated with
the discovery in 1999 that 8,000 children a day were being exposed to potentially dangerous
levels of mercury. This premier $27 Billion biomedical institution comprised of 27 Institutes
and Centers has to date failed to provide evidence to confirm that they have made this matter a
priority or that they remain open-minded about the potential that thimerosal in vaccines may be
linked to a novel form of autism ~ mercury-induced autism spectrum disorders. As the bastion
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for high quality research, the one study the NIH’s National Institute of Allergy and Infectious
Diseases (NIAID) notes on in their May 2004 FAQ Public Page on NIAID-funded studies on the
subject is the Rochester Study'® as proof that thimerosal in vaccines is not linked to autism. In
this investigation Pichichero measured blood levels of mercury in infants after exposure to
thimerosal-containing vaccines.

There were a number of limitations in this investigation including a small sample size. Although
the overall sample size was stated as 61 infants, there were only 33 exposed children who were
used for the blood mercury assessment upon which the safety conclusions were made. One
major shortcoming of a small sample size is the low chance of including infants who are
especially sensitive to mercury's effects, or who may have detoxification difficulties. We know
from the mercury literature that there is wide variability in the population in regard to mercury
sensitivity and clearance. Since vaccines are given to virtually all infants, even if 1% retained
mercury to a much greater degree than the "norm", this would represent a large number of
injured children. The small sample size means that the study lacks sufficient power to establish
safety claims. The sample was not randomly drawn, but was a convenience sample, and therefore
not representative of all infants in terms of health status, socio-economic status, ethnicity, and
other potentially important factors. The dose of mercury that the infants received was also much
lower than what infants received during the 1990’s. Blood levels for mercury were obtained days
and often times weeks after the vaccine exposure. Given that the half-life of ethylmercury
appears to be 6-7 days, virtually all, if not all, blood draws missed the peak blood concentrations
of mercury. It is impossible to state what the peak values are if they were not measured. It is also
impossible to calculate average blood concentrations unless peak concentrations are measured.

In spite of these limitations Pichichero makes the sweeping statement that "This study gives
comforting reassurance about the safety of ethyl mercury as a preservative in childhood
vaccines.” The design and results of the study do not support these statements. In fact, the
results suggest that thimerosal exposure from vaccines may have caused neurological damage in
some children. Safe Minds questions the objectivity of the study authors, due to their ties to
vaccine manufacturers, which may have resulted in a biased study design and biased
interpretation of the results. Pichichero has an acknowledged financial tie to Eli Lilly, the
developer of thimerosal and the main target of thimerosal litigation. He has also claimed
financial ties to a number of vaccine manufacturers, including manufacturers of thimerosak
containing vaccines.

In the Pichichero study, there is one infant blood level out of the 17 2-month old blood samples
(12%), which was 20.55 nMoV/L, or 4.1 ppb. This infant had its blood drawn five days after the
exposure and had received just 37.5 mcg/Hg. According to a letter Lancet the following month
written by Dr. Neal Halsey of the Vaccine Safety Institute at Johns Hopkins, a dose of 62.5 mcg
could well have resulted in a peak blood mercury level of 48.3nmoV/1. Applying newly reported
brain to blood partition ratio of 4.5 ng/ml (+/- 1.5) for thimerosal, predicted brain levels of
mercury would be 217.35 ng/g.

1% pichichero ME, Cernichiari E, Lopreiato J, and Treanor J. Mercury concentrations and metabolism in infants
receiving vaccines containing thimerosal: a descriptive study. Lancet 360:1737-1741 (2002).
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Given that Baskin et a/ (2003)'' have documented DNA damage, caspase-3 activation, nuclear
membrane damage and cell death in cultured adult human neurons and fibroblasts exposed to
201 meg/l ethyl mercury (the lowest concentration tested) after 6 hours or less of incubation,
routine vaccination practices during the 1990°s levels may have resulted in neurodevelopmental
injury to some infants. That the NIAID would fund a small and poorly controlied study and then
promote the findings, as if it were meeting the gold standards of scientific rigor, despite the
numerous letters to the editor of Lancet questioning the authors conclusions, is highly suspect.

While the entire research portfolio on autism spectrum disorders remains inadequate, the
investment on thimerosal research remains miniscule. You have heard previously from scientists
who for decades were funded by NIH and then once they asked for funding on vaccine adverse
events, they were suddenly tumned down. In the issue of thimerosal, what could have been
accomplished in months has still not been accomplished five years later.

In previous hearings, HHS staff testified to you that they have nominated thimerosal to the
National Toxicology Program'? managed by the NIH's National Institute of Environmental
Health Sciences. In their 2001 literature review and submission they conclude:

Limited data were found on the comparative toxicology of ethylmercury vs.
methylmercury. One animal study directly compared the toxicity of these compounds in
rats administered 5 daily doses (8.0 or 9.6 mg/kg) of equimolar concentrations of ethyl-
or methylmercury by gavage. Tissue distribution, and the extent and severilty of
histological changes in the brain and kidney were assessed. Neurotoxicity of ethyl and
methylmercury was similar, with higher levels of inorganic mercury observed in the
brains of ethylmercury treated rats. Renal damage was greater in rats receiving
ethylmercury. Although the data are limited, similar toxicological profiles between
ethylmercury and methylmercury raise the possibility that neurotoxicity may also occur
at low doses of thimerosal.

Thimerosal is nominated to the NTP for further study to assess gaps in knowledge
regarding toxicokinetics and the potential for neurodevelopmental toxicity. These gaps
include comparative toxicity of ethyl- and methylmercury, the metabolism and
elimination of ethylmercury compared with methylmercury, the effect of intermittent
intramuscular doses of thimerosal from vaccines compared with chronic low dose oral
exposure to methylmercury, and the susceptibility of the infant compared with the fetus
to adverse effects from organicmercurials. In order to provide a more complete
assessment of the toxicity of thimerosal during the critical period of neurodevelopment,

" Baskin, D., Ngo, Hop., and Didenko, V. Thimerosal induces DNA breaks, caspae-3 activation, membrane
damage, and cell death in cultured human neurons and fibroblasts. Toxicological Sciences, 2003; 74; 361-8.

'2 The National Toxicology Program (NTP) was established in 1978 by the Department of Health and Human
Services (DHHS) to coordinate toxicological testing programs within the Department, strengthen the science base in
toxicology; develop and validate improved testing methods; and provide information about potentiaily toxic
chemicals to health regulatory and research agencies, the scientific and medical communities, and the public. The
Program is administered by the NTP Director, who is also the Director of the NIEHS.
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well-designed studies are needed to address these gaps in knowledge in appropriate
animal model(s).”?

Yet for Thimerosal, the NTP as of September 1, 2004, posts on their website the following
information:

= No bioassay studies are available evaluating standard toxicology and carcinogenesis

= No reproductive studies are available

= No developmental studies available

=> No immunology studies are available

= In 1983, one in vitro salmonella study was conducted evaluating genetic toxicity for
hamsters and rats (which was negative)

A further search of the NTP site finds that of the more than 8,000 chemicals in the market-place,
zero have been approved for general toxicology study by the program. After more than 3 years
of waiting, thimerosal has yet to hit the radar of the NTP. There are currently 31 chemicals with
a project leader assigned and a study in design — thimerosal is not among them.

Existing Studies Support a Link Between Thimerosal Exposure and the Onset of
Autism.

So is there scientific evidence to support parent’s claim that after receiving thimerosal laden
vaccines their children became ill? Is there evidence to validate that the presence of mercury in
the bodies of young children, who also happen to be autistic, is of concern?

To those who remain open-minded, there is ample evidence to support these concerns. When
HHS failed to fund the studies the IOM asked for, non-profit organizations, such as SafeMinds
have funded or supplemented research at some of our country’s most respected academic
institutions. While then NIH spends less than $59 per autistic child on research, families who are
paying tens of thousands of dollars out of pocket for the therapeutic care of their thimerosal-
injured children have been forced to devote energy and resources to raise money research from
art auctions, dinners, and t-shirt sales because for five years NIH and HHS have chosen not to
make this a priority.

While HHS continues to state there is no evidence to support a link between thimerosal
exposure and the onset of autism and that science does not yet know if ethylmercury is as toxic
as methylmercury, the evidence has indeed been mounting.

A discourse between Congressman Dave Weldon, MD and Dr. David Baskin during the
December 10, 2002 hearing of the Committee on Government Reform provides a fair analysis of
this quandary:

'3 Thimerosal Nomination to the National Toxicology Program hitp:/ntp-
server.niehs.nih.gov/htdocs/Chem_Background/ExSumPDF/Thimerosal. pdf
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Dr. Weldon. I have a couple of questions for Dr. Baskin about ethyl mercury versus methyl
mercury. { have had some people say that data on methyl mercury is fairly good, but we don't
have good data on ethyl mercury. I take it from your testimony there is actually quite a bit of
data on ethyl mercury and that it's as toxic as methyl mercury.

Dr. Baskin. There is more data, more and more data on ethyl mercury. The cells that I showed
you dying in cell culture are dying from ethyl mercury. Those are human frontal brain cells.

You know, there has been a debate about, well, ethyl versus methyl. But from a chemical point of
view, most chemical compounds that are ethyl penetrate into cells better than methyl. Cells have
a membrane on them, and the membrane is made of lipids, fats. And ethyl as a chemical
compound pierces fat and penetrates fat much better than methyl. And so, you know, when I've
began to work with some of the Ph.D.s in my laboratory and discuss this, everyone said, oh,
gosh, you know, we've got to adjust for ethyl because it's going to be worse; the levels are going
to be much higher in the cells. So, I mean, I think at best they're equal, but it's probably highly
likely that they are worse. And some of the results that we are seeing in cell culture would
support that... 1

Research by Clarkson, Magos and Meyers'® and Gossel and Bricker’s'® determined, that ethyl
mercury (thimerosal) has the capacity to attack and injure various neurodevelopment centers.

Boyd Haley, PhD, professor and chair at the University of Kentucky, Department of Chemistry
provided clear and specific conclusions from his research and the evidence he has reviewed:

¢ Thimerosal is the major toxic component of most vaccines

o Thimerosal is a more potent inhibitor of many metabolic enzymes than is mercuric
chloride

« Due to synergistic toxicity, thimerosal exposure through vaccines with aluminum should
be considered quite capable of causing severe neurological and systemic damage.

« There appears to be a subset of the population that cannot effectively excrete mercury and
are at a greater risk to exposures to mercury than are the general population. Genetic
susceptibility is critical,

e Presence of other heavy metals, antibiotics, etc. may enhance the toxicity of thimerosal.
Synergistic toxicities must be considered.

e Estrogen decreases thimerosal toxicity whereas testosterone increases the toxicity.
Gender effects are involved.

In 2003, Holmes et al'” published a paper showing that that lower overall rate of (excreted)
mercury in the infants’ hair for children diagnosed with autism. This finding strongly supported
the hypothesis connecting autistic children’s inability for excreting mercury, and as a precursor

' Vaccines and the Autism Epidemic: Reviewing the Federal Governments Track Record and Charting a Course
for the Future, Serial No. 107-153

'* Thomas W. Clarkson, Ph.D., Laszlo Magos, M.D., and Gary J. Myers, M.D., The Toxicology of Mercury —
Current Exposures and Clinical Manifestations, N Engl ] Med 2003;349:1731-7.

'6 Gossel TA, Bricker JD. Principles of clinical toxicology. 2nd ed. New York: Raven Press, 1990.

7 Reduced Levels of Mercury in First Baby Haircuts of Autistic Children, International Journal of Toxicology,
22:277-285, 2003

15



116

to mercury induced neurotoxicity and subsequent development disorders. Nom-autistic children
were found to have substantially higher mercury levels in their first cuts, purporting that their
excretion capacity for mercury is less hindered, at least in comparison to the capacity of autistic
children.

Dr. H. Vasken Aposhian, provided a similar perspective to the IOM in February: He put forward
the possibility that there is an efflux impairment to which thimerosal is introduced into an
unfavourable environment. Thimerosal would then be a final insult or “trigger” leading to
autism.'® The second postulate Aposhian put forward relies on the efflux impairment, but
provides that the thimerosal introduction simply provides an increased mercury burden in the
child. This postulate provides that the thimerosal exacerbates pre and post expected
environmental exposure, putting the mercury burden over the threshold to neurotoxicity. Only
through research can these questions be answered. Supportive to Aposhian’s presentation were
findings that “thimerosal pharmacokinetics obtained using non-autistic children are not the same
as those expected for autistic children.”'® This furthered not only the issue of an efflux disorder,
but to the variance in kinetics involved.

Bradstreet presented data to the IOM showing that single nucleotide polymorphism found in
children with autism spectrum disorders provides the mapping from exposure to injury.
Specifically, SNP’s inhibited by thimerosal involving methylation and sulfation disallow a
“normal process” for mercurial excretion. This event creates and maintains the elevated mercury
body burden, which provides for the neurotoxic atmosphere, thus providing the architecture for
neurodevelopmental injury resulting in injuries such as autism spectrum disorders.

What Bradstreet and James have accomplished is the initial recognition and mapping to the
trigger mechanism(s) involved between the thimerosal (mercury) exposure and the end stage
resultant disease. In reviewing the history of research regarding this issue, like so many other
medical finds, it has been a process of reverse engineering. First was the recognition of the
epidemic; next the suggested likeness between mercury poisoning and autism spectrum
disorders; then the potential ties discovered through efforts in epidemiology; and now the causal
trigger mechanism/event.

Deth et al?® found that “Neurodevelopment toxins, such as ethanol and heavy metals
[thimerosal], interrupt growth factor signaling, raising the possibility that they might exert
adverse effects on methylation...”Our findings outline a novel growth factor signaling pathway
that regulates MS activity and thereby modulates methylation reactions, including DNA
methylation. The potent inhibition of this pathway by ethanol, lead, mercury, aluminum and
thimerosal suggests that it may be an important target of neurodevelopmental toxins.”

'® Immunization Safety Review: Meeting 9: Aposhian Presentation,
http://www.iom.edw/includes/dbfile.asp?id=18390 - Slide 16

' Immunization Safety Review: Meeting 9: Aposhian Presentation,
hittp://www.iom.edw/includes/dbfile,asp?id=18390 - Slide 18

% M Waly, H Olteanu, R Banerjee, S-W Choi, ] B Mason, B S Parker, S Sukumar, S Shim, A Sharma, ] M
Benzecry, V-A Power-Charnitsky and R C Deth “Activation of methionine synthase by insulin-like growth factor-1
and dopamine: a target for neurodevelopmental toxins and thimerosal ", Molecular Psychiatry, April 2004, Volume
9, Number 4, Pages 358-370
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What Deth et al are continuing is a the building of the path to understanding of the role
thimerosal plays in interruption of various developmental processes which lead to neurological
development disorders, including autism.

Furthermore, Burbacher et al’s’ research effort investigating mercury blood levels in primates
exposed to vaccine levels of methyl mercury and ethyl mercury provides that there are clear
differences between ethyl and methy! mercury in blood and tissue levels over time. Unlike Dr.
Sager’s presentation of Burbachers primate research data at both CDC’s Advisory Committee for
Immunization Practice (ACIP) meeting on June 19th, 2003 and at the Institute of Medicine
meeting held February 9th, 2004, 1 was surprised to find that earlier data presentations were
incorrect and that the take home message that there was little accumulation of mercury in the
brain of the primates dosed with thimerosal may not be a correct assumption. According to Dr.
Burbacher’s presentation®? at a recent EPA sponsored symposium on mercury, the half life of
mercury in the brains of primates dosed with thimerosal is 28 days, not 18 days as presented
previously by Dr. Sager. And even more concerning is additional data which found that ethyl
mercury more rapidly converted to toxic form of mercury in the brains of the primates which
resulted in increasing levels of inorganic mercury. Once mercury converts to its inorganic form
in the brain it is very difficult for it to be removed. Per Dr. Burbacher, this new data directly
contradicts recent assertions made by Magos regarding the lower neurotoxic character of
thimerosal relative to methylmercury.

This project, funded by NIAID, has forwarded nearly as many questions as it has answered.
Specifically, while the mercury/blood level modeling has been mapped, the true levels, and
increased propensity, for ethyl mercury to cross, and potentially to remain past, the blood-brain
barrier. A request by the researchers to fund further study this issue, given the findings
promoting caution to the use of ethyl mercury (thimerosal), has to date gone unfulfilled, and may
need to be accomplished privately to provide further answers.

The next recently released study is from the Mailman School of Public Health at Columbia
University. In this study,” Homig et al looked at the effects of vaccine level thimerosal
exposure on mice with a specific genetic susceptibility. This research postulate was created
following the increasing body of scientific evidence promoting that the ThimerosakNDD link is
predicated upon certain genetic predispositions/genomic defects, which refer to autoimmune
disease sensitivity.

Homnig et al found that the selected mice universally showed an implication of “genetic
influences” that led to responses and activities that mimic those found in Autism Spectrum
Disorders (including growth retardation, hypoactivity, social withdrawal, gross motor
coordination, repetitive motions/movements, confusion or dissociation with familiar surrounds,

! Burbacher, Shen, Clarkson, “Comparative Toxicokenetics of Methyl mercury and Thimerosal in Infant Macca
fasicularis” presentation to Institute of Medicine, Immunization Safety Review Committee, 9 February 2004

2 “Mercury in Macaque Infants following Oral Ingestion of Methylmercury or Intramuscular Injection of Vaccines
Containing Thimerosal” presented by Thomas Burbacher, PhD.EPA Symposium on Mercury: Medical and Public
health Issues, April 28-30, 2004. Tampa, Florida.
* Hornig, Chian, Lipkin, Molecular Psychiatry (2004), 1~13, Neurotoxic effects of postnatal thimerosal are mouse
strain dependent



118

and other dysfunctional behaviours). Hornig et al’s research also found physiological effects
relevant to the brain and cranium in the creation of abnormalities resultant from vaccine level
thimerosal exposure.

What all of the arena’s researchers, regardless of position, are in agreement is the need for
additional research to follow these matters through, for better understanding, potential
treatments, and establishing policies and practices which will reverse the current epidemic trend.

What is being done to address these concerns?

Office of Special Counsel

The Office of Special Counsel (OSC) is an independent investigative and prosecutorial agency
and operates as a secure channel for disclosures of whistleblower complaints and abuse of
authority. Its primary mission is to safeguard the merit system in federal employment by
protecting federal employees and applicants from prohibited personnel practices, especially
retaliation for whistleblowing. OSC also has jurisdiction over the Hatch Act and the Uniformed
Services Employment and Reemployment Rights Act.

Earlier this year, individuals within the thimerosal-induced autism community contacted the
OSC out of concern that individuals within HHS knew that harm was possible and that they have
acted to cover up the truth in order to protect their careers and their friends in industry. After an
extensive review of the data, in May 2004, the Office of Special Counsel wrote to Senator Judd
Gregg and Congressman Joe Barton asking them in their capacity as Chairman of the relevant
legislative committees to investigate. Special Counsel Scott Bloch states in his letter,” ...based
on the publicly available information...it appears there may be sufficient evidence to find a
substantial likelihood of a substantial and specific danger to public health caused by the use of
thimerosal/mercury in vaccines because of its inherent toxicity. Due to the gravity of the
allegations, | am forwarding a copy of the information disclosed to you in your capacity as
Chairmen of the Senate Committee and House Committee with oversight authority for HHS. 1
hope that you will review these important issues and press HHS for a response to this very
serious public health danger...] believe these allegations raise serious continuing concems about
the administration of the nation’s vaccine program and the government’s possibly inadequate
response to the growing body of scientific research on the public health danger of mercury in
vaccines. The allegations also present troubling information regarding children’s cumulative
exposure to mercury and the connection of that exposure to the increase in neurological disorders
such as autism and autism-related conditions among children in the U.8."4%

The OSC took what I believe is an unusual step, they issued a press release publishing this letter,
which stated that without a whistleblower the OSC could not move forward. It is our
understanding that whistleblowers have come forward and the OSC investigation is active. The

# www.osc.gov/idocuments/press/2004/pr04_07.htm
 hitp://www.cbsnews.com/htdocs/pdfioscpdf.pdf
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OSC has the capacity to hold the individuals within HHS who have failed the American public
responsible for their actions.

HR 4169

For more than two years now, the CDC and others within HHS have reported to Congress and
the media that thimerosal is out of all the vaccines being given to children. However, this past
year the CDC chose not to state a preference for the use of thimerosal-free vaccines in children,
rather promoting the reintroduction of thimerosal into the pediatric vaccine schedule by
recommending that all children over the age of six months receive flu vaccine of which some
brands continue to contain thimerosal.

Responding to HHS’s failure to get the mercury out, Chairman Burton joined the bipartisan
effort of Congressman Dave Weldon and Congresswoman Carolyn Maloney in introducing. HR
4169, “The Mercury Free Vaccine Act of 2004”. To date, there are 31 cosponsors. SafeMinds
supports the passage of the bi-partisan Bill as well as the bills passed in lowa and California. We
hope that Governor Schwarzenegger will sign AB 2943 immediately. We also hope that the
Congress, in its waning days of the 108" Congress will pass HR 4169,

Conclusions

Chairman, when you first began your oversight investigation into vaccine safety concerns you
were accused of being ‘anti-vaccine’ — in fact, this is the first attack on the credibility of anyone
who dares to ask questions regarding vaccine safety. It is important to state that neither
SafeMinds, as an organization, nor myself as a parent and health care professional, is opposed to
vaccination. Nor are the independent researchers involved in this research. The investigation
you initiated in 1999 has raised awareness about the need for good communication between
parents, health care providers and our Federal agencies.

Vaccine safety is an important public health issue. Concerns voiced by parents, physicians and
the scientific community regarding vaccine safety issues must be addressed with thoughtful,
complete and unbiased investigations. Because vaccines are so widely used and because state
laws require that children be vaccinated to enter daycare or school, vaccine safety issues, even if
theoretical in nature, deserve to be investigated to the fullest extent possible.

Your investigations have highlighted the paucity of science in the field of vaccine adverse events
and have created interest among academicians who likely would not have risked their careers
asking these tough questions.

Although the removal of Thimerosal in medical products, including vaccines, has taken over 5
years to accomplish, we may be starting to see some the effects of this policy decision
According to information® released in July 2004 by the California State Department of
Developmental Services (DDS), California has experienced the first ever nine month sustained

2 State of California Department of Developmental Services, Friday, July 2, 2004 Quarterly Client Characteristics
Report Index For the end of June 2004
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reduction in the numbers of professionally diagnosed new cases of full syndrome autism being
added to California's developmental services system.

Not only did the most recent three consecutive quarter period produce the first sustained
reduction in the 35 year history of California's developmental services system (197 fewer new
cases then the previous October through June period), but the most current recently completed
quarter, April 2004 through June 2004, produced the all time largest reduction of any quarter
(108 less cases) in the history of the system.

What makes this historic development of this very recent reduction in new cases of autism so
important is that those children from the birth cobhorts of 1999 and 2000 are now entering the
system. First with the year 1999 and much more so with year 2000, these are the widely
recognized first two years of the beginning of the serious effort to substantially reduce the
amount of the mercury containing preservative Thimerosal in childhood vaccines.

Thank you for the opportunity to present this information to the Subcommittee today.

1 would be happy to answer any questions.
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Autism: a novel form of mercury

poisoning

S. Bernard, A. Enayati, L. Redwood, H. Roger, T. Binstock

ARC Research, Cranford, New Jersey, USA

Summary Autism is a syndrome characterized by impairments in social relatedness and communication, repetitive
behaviors, abnormal movements, and sensory dysfunction. Recent epidemiological studies suggest that autism may
affect 1 in 150 US children. Exposure to mercury can cause immune, sensory, neurological, mator, and behavioral
dysfunctions similar to traits defining or associated with autism, and the similarities extend to neuroanatomy,
neurotransmitters, and biochemistry. Thimerosal, a preservative added to many vaccines, has become a major source
of mercury in children who, within their first two years, may have received a quantity of mercury that exceeds safety
guidelines. A review of medical literature and US government data suggests that: (i) many cases of idiopathic autism
are induced by early mercury exposure from thimerosal; (i} this type of autism represents an unrecognized mercurial
syndrome; and (iii} genetic and non-genetic factors establish a predisposition whereby thimerosal's adverse effects
occur only in some children. © 2001 Harcourt Publishers Ltd

INTRODUCTION

Austic spectrum disorder {ASD) is a neurodevelopmental
syndrome with onset prior to age 36 months. Diagnostic
criteria consist of impairments in sociality and communi-
cation plus repetitive and stereotypic behaviors (2). Traits
strongly associated with autism include movement dis-
orders and sensory dysfunctions (2). Although autism
may be apparent soon after birth, most autistic children
experience at least several months, even a year or more of
normal development - followed by regression, defined as
loss of function or failure to progress (2—4).

The neurotoxicity of mercury (Hg) has long been rec-
ognized (5). Primary data derive from victims of con-
taminated fish (Japan - Minamata disease) or grain
(Iraq, Guatemala, Russia); from acrodynia (Pink disease)
induced by Hg in teething powders; and from individual
instances of mercury poisoning (HgP), many occurting in
occupational settings (e.g. Mad Hatter'’s disease). Animal
and in vitro studies also provide insights into the
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mechanisms of Hg toxicity. More recently, the Food and
Drug Administration (FDA) and the American Academy
of Pediatrics (AAP) have determined that the typical
amount of Hg injected into infants and toddlers via
childhood immunizations has exceeded government
safety guidelines on an individual (6) and cumulative
vaccine basis {7). The mercury in vaccines derives from
thimerosal (TMS), a preservative which is 49.6% ethyl-
mercury (eHg) (7).

Past cases of HgP have presented with much inter-
individual variation, depending on the dose, type of mer-
cury, method of administration, duration of exposure,
and individual sensitivity. Thus, while commonalities
exist across the various instances of HgP, each set of vari-
ables has given rise to a different disease manifestation
(8-11). It is hypothesized that the regressive form of
autism represents another form of mercury poisoning,
based on a thorough cotrespondence between autistic
and HgP traits and physiological abnormalities, as well as
on the known exposure to mercury through vaccines.
Furthermore, other phenomena are consistent with a
causal Hg-ASD relationship. These include: (a) symptom
onset shortly after i ion; (b) ASD prevalence
increases corresponding to vaccination increases; (C) sim-
ilar sex ratios of affected individuals; {d) a high heritabil-
ity rate for autism paralleling a genetic predisposition to
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Hg sensitivity at low doses; and (e) parental reports of  and (b) a variety of perseverative or stereoty‘pic behaviors

autistic children with elevated Hg. and the need fot which
obsessi ive tendendie Diﬂermﬁal d.iagnosis

may mclude childhood  schizopt
TRAIT COMPARISON pulsive disord (OCD), anxxety dxsor der,
ASD manifests a constellation of symptoms with much  and other Related bet [ Iy found
inter-individual variation (3,4). A comparison of traits  in ASD indjviduals are irrational fears, poor eye contact,
defining, nearly universal to, or commonly found in  aggressive b jors, temper , irdtability, and
autism with those known to arise from mercury poison-  inexplicable chauges in mood (1,2,12-17) Mercury poi-
ing is given in Table 1. The characteristics defining or  soning, when undetected, is often agnosed as a
strongly associated with autism are also more fully  psychiatric disorder (18). Commonlyocmmng symptoms
described. include: {a) ‘extreme shyness, indifference to others,
Autism has been conceived primarily as a psychiatric  active avoidance of others, or ‘a desire to be alone’;
condition; and two of its three diagnostic criteria are (b} depression, lack of i t' and ‘mental confusion’;

based upon the observable traits of: (a) impainments in  (¢) imxitability, aggression, and tantrums in children and
sociality, most commonly sacial withdrawal or aloofness;  adulis; (d) anxiety and fearfulness; and (¢) emotional

Table 4 Summary comparison of traits of autism and mercury polsoning (ASD in boid; HgP in italics)
Psychiatric disturbances

Social deficits, shynoss, social vnﬂ\drawal (1,2,130 131 21 31, 4553 133

Repstitive, p ies (1,2,43,48,133; 20,33-35,132)

Depression/depressive traits, mood swings, fiat affect; impaired face recognmon {14,15,17, 103 ,134,135; 19,21,24,26,31)
Anxiety; schizoid tendendies; irrational fears (2,15,16; 21,27,29,31)

temper tantrums {12,13,43; 78,21,22,25)
Lacks eye mnw;t; impaired visual fixation (HgP)/problems in jeint attenion (ASD) {3,36,136,137; 18,19,34)

Speech and language deficits

Loss of speech, delayed language, failure to develop speech (13,138,138, 71,23,24,27,30,37)

Dysarthria; arficulation problems (3; 21,25,27,39)

Speech comprehension deficits (3,4,140; 9,25, 34,38)

Verbalizing and word retrieval p {HaPY ia, word use and efrors (ASD) (4,3,36; 21,27.70)
Sensory abnormaiities

Ahnormal sensation in mouth and extremities (2,49; 25,28,34,39)

Sound senslﬁvﬂy mild to profound hearing loss (2,47,48; 19,23-25,39,40)

touch {2,49; 23,24,45,53)

Over- sensmvuty 10 light; blurred vision {2,50,51; 18,23,31,34,45)

Motor disarders

Flapping, donat jerks, circling, mddng,ﬁoewaikhg unusunlposhnes(z,:‘s“ 1f 192730313439)
Deficits in eye-hand ination; limb apraxia; i ion tremars (HgF with i {ASD) (2,3,36,181;
256,79,32.38,70,87)

Abnormal gait and posture, dumsiness and incoordination; difficulties sitting, lying, crawling, and walking; problem on one side of body
(4,41,42,123; 18,25,31,34,39.45
line intelli mental fion — some cases reversible (2,3,151,152; 19,25,31,39,70)

Poor i ibition (HgP)/shifiing attention (ASD) {4,36,153; 21,25,31,38,141)
Uneven performance on 1Q subtests; verhal K higher than performance 1Q (3,4,36; 31,38
Poor short term, verbal, and auditory memory {36,140; 21,28,37,35,38,87,141)
Poor visual and perceptual motor skills; impairment in simple reaction time {HgPViower performance on timed tests {ASD) (4,140,18%;
21,29,142
Deficits in understanding abstract ideas & symbolism; degeneration of higher mental powers {HgP i fanning &
{ASD); difficully canrying out complex commands {3,4,36,153; 9,18,37,57,142)
Unusual behaviors

Self injurious behavior, e.g. head banging (3,154; 71,18,53)
ADHD traits (2,38,158; 35,70)
Agitation, unprovoked crying, grimacing, staring spefis (3,154; 11,25,37,85
Sieep difficullies (2,158,157, 11,22,31)
Physical disturbances .
Hyper- or refiexes; muscle strength, ially upper body,; il p chewing,
{3,42,145,184; 19,27,31,32,3%
Rashes, dermatitis, eczema, | ‘wfnng (107, 140 2,26 143
Diarthea; “cofitis™ (107,147-149; 18.23,26,27,31.32
Anorexia; nausea (HgP)Nomiﬁng {ASD); poor appetite (HgP)restricted diet (ASD) (2,123; 18,22)
Leslons of fleurn and colon; Increased gut permeabiiity (147,150; 57, 144)

©2001 Harcourt Publishers Ltd Medical Hypotheses (2001) 56(4), 462471
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lability. Neuroses, including schizoid and obsessive-
compulsive traits, problems in inhibition of perservation,
and stereotyped behaviors, have been reported in a num-
ber of cases; and lack of eye contact was observed in one
12-year-old girl with mercury vapor poisoning {18--35).

The third diagnostic criterion for ASD is impairment in
communication {1). Historically, about half of those with
classic autism failed to develop meaningful speech (2),
and articulation difficulties are common (3). Higher func-
tioning individuals may have ge fluency but still
show semantic and pragmatic errors (3,36). In many cases
of ASD, verbal IQ is lower than performance IQ (3).
Similarly, mercury-exposed children and adults show a
marked difficulty with speech (9,19,37). In milder cases,
scores on language tests may be lower than those of
unexposed controls (31,38). Iragi childten who were post-
natally p d developed articul ) from
slow, slum:d word production to an inahmty to generate
meaningful speech; while Iragi babies exposed prenatafly
either failed to develop language or presented with
severe language deficits tn childhood (23,24,39). Workers
with Mad Hatter’s disease had word retrieval and articu-
lation difficulties (21).

Nearly all cases of ASD and HgP involve disorders of
physical mo {2,3040). i or lack of coor-
dination has been described in many higher functioning
ASD individuals {41). Infants and toddlers later diagnosed

minority of individuals and can range from mild to pro-
found hearing loss (2,47). Over- or under-reaction to
sound is nearly universal (2,48), and deficits in langnage
comprehension are often p (3). Pain ittvity or
insensitivity is common, asisa general aversion to touch;
abnormal jon in the ities and mouth may
also be present and has been detected even in toddlers
under 12 months old (2 49) 'Xhere may be a variety
of visual disturbance: itivity to light
{25051,52). As in audsm sensory y Issues are reported in
virtually all instances of Hg toxicity (40). HgP can lead to
mild to profound hearing loss {40); speech discrimination
is especially impaired {9,34,). Iragi babies exposed pre-
natally showed exaggerated reaction to noise (23), while
in acrodynia, patients reported noise sensitivity (45).
Abnormal sensation in the extremities and mouth is the
most common sensory disturbance (25,28). Acrodynia
sufferers and prenatilly exposed Iraqi babies exhibited
excessive pain when bumping limbs and an aversion to
touch (23,24,45,53). A range of visual problems has been
reported, including photophobia (18,23,34).

COMPARISON OF BIOLOGICAL ABNORMALITIES

The hiological abnormalities commonly found in aut-
ism are listed in Table 2, along with the corresponding

with autism may fail to crawl properly or may fall over
while sitting or ding; and the mo disturbances
typically occur on the right side of the body {42).
Problems with i jonal and imitation are
common in ASD, as are a variety of unusual stereotypic
behaviors such as toe walking, rocking, abnormal pos-
tures, choreiform movements, spinning; and hand flap-
ping (2,3,43,44). Noteworthy because of similarities to
autism are reports in Hg literature of: (a) children in Iraq
and Japan who were unable to stand, sit, or crawl (34,39);

A di whose mo distor-
bances were localized to one side of the body, and a girl
exposed to Hg vapor who tended to fall to the right
(18,34); (c) flapping motions in an infant poisoned from
contaminated pork (37) and in a man injected with
thimerosal (27); (d) choreiform movements in mercury
vapor intoxication (19); {e) toe walking in a moderately

hologies arising from mercury exposure. Especially
notewonhy similarities are described.
Autism is a neurodevelopmental disorder whxch has
been characterized as ‘a disorder of
tion, that ls, the develupmem of the denmnc tree,
T and the develop of the complex
connechvxty within and between brain regions' (54).
Depressed expression of neural cell adhesion molecules
(NCAMs), which are critical during brain development for
proper synaptic structuring, has been found in one study
of autism (55). Organic mercury, which readily crosses
the blood-brain barrier, preferentially targets nerve cells
and nerve fibers (56); primates accumulate the highest
Hg-levels in the brain relative to other organs (40).
Furthermore, although most cells respond to mercurial
m;ury by modulating levels of glutathione (GSH),
in, hemoxyg and other stress pro-
teins, neurons tend to be ‘markedly deficient in these

poisoned Minamata child (34); (f) poor coordination and
clumsiness among victims of acrodynia (45); (g) rocking
among infants with acrodynia (11); and (h) unusual pos-
tures observed in both acrodynia and mercury vapor poi-
soning {11,31). The presence of flapping motions in both
diseases is of interest because it is such an unusual
behavior that it has been rec ded as a d;
marker for autism (46).

Virtually all ASD subjects show a variety of sens-
ory abnormalities (2). Auditory deficits are present in a

&
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P * and thus are less able to remove Hg and more
prone to Hg mduced injury (56). In the developmg brain,
mercury with
cell division, disrupts mticrotubule funmon, and feduces
NCAMs {28,57-59).

While damage has been observed in a number of brain
areas in autism, many nuclei and functions are spared
{36). HgP's damage is similarly selective (40). Numerous
studies link autism with neuronal atypicalities within the
amygdala, hippocampi, basal ganglia, the Purkinje and

€ 2001 Harcourt Publishers Ltd
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Table 2 Yy ison of bi lifies in autism and mercury exposure
Mercury exposure Autism
Biochemistry

Binds -Si1 groups; blocks sulfate transporter in
intestines, kidneys (40,93)

Reduces giutathione availability; inhibits enzymes of giutathione
metabolism; glutathione needed in neurons, cells, and fiver to
detoxify heavy metals; reduces glutathione peroxidase and
reductase (97,100,161,162)

Disrupts purine and pyrimidine metabolism (10,97, 158,159)

Disrupts

Immune system

Sensitive individuals more likely to have allergies, asthma,
ik sally th -k

fally in brain (160,163,184)

ones (8,11,18,24,28,31,411,113)
Can produce an immune response in CNS; causes brain/MBP
autcantibodies (1@,111 168)

Causes of Th2 subset; ki ibits lymphocy
T-cells, and monocytes; decreases NK T-celt vil T induces or
suppresses IFNg & IL-2 (100.112,117—120.166)

ONS structure

Selectively targets brain areas unable to detoxify or reduce
Hg-induced oxidative stress (40,56,161)

in basal ganglia, cerebral
cortex; damages Purkinje and granule cefls in cerebetium; brain
stern defects in some cases {10, 34 40,70-73)

Low sulfate levels (81,92}

Low leve!s of glmamnone, deueased ability of liver to detoxify
peroxi activity in Y

(91,84,95)

Purine and pyrimidine metabolism errors fead fo autistic features
(2,161,102)
i g in brain (76,172}

More likely to have allergies and asthma familial presence of

arthritis; IgA

deficiencies (103, 106-109, 115)

On-going immune resp! in CNS; brai ibodi
present {104,105,109,110)

Skewed immune-cell subset in the Th2 direction; decreased
rgsponses o T-cell mitogens; reduced NK T-cell function; increased
iFNg & iL-12{103,108,114-116,173,174)

Specific areas of brain pathology; many functions spared (36)

Pathology in basatl ganglia, cerebral
cortex; damage to Purkinje and granule cells in cerebeflum; brain
stem de{ects in some cases {36,60-69)

Causes ab

disrupts cell replicati
migration, microtubules, and cell division; reduces NCAMs gliat cells; dep Xp: of NCAMs {4,54,55)
(10 28,57-50,161)
Progressive microcephaly (24) P ive mi ly and y (175)
Neuro-chemistry
Prevents presynaptic serotonin release and inhibits D d is in children; calcium

transport; causes calcium dusrupnons (78,76,163,167, 168)
in rats

earcurialism in humans (B,BO)

Elevates epinephrine and norepinephrine levels by blocking enzyme
that degrades epinephrine (81,160}

Elevates ghtamate {21,171}

Leads to cortical Acholine defici i
receptor density in hippocampus and cerebelium (57, 170)

Causes demyelinating neuropathy (22,169)

Neurophysiology
Causes abnormmal EEGs, epileptiform activity, variable pattems,

©.g., subtle, low ampﬂtude seizure activities {27,31,34,86-89)
Causes loss of sense of

position in space (9 19 34,70)
Results in
dircutation, efevated heart rate (11,18,31,45)

poor

metabolism (76,77,103,178)
Either high or iow dopamine levels; positive response to peroxidine,
which lowars dopamine levels (2,177,178)
Elevated norepinephrine and epinephrine (2)

Elevated ghﬂamate and asparate (82,176)

Cotticai reduced
binding in hippocampus (83)

Demyelination in brair (105)

i racaplor

Abnormal EEGs, opﬂepnfonn activity, variable pattems, including
subtle, low amplimde seizure activities {2,4,84,85)
loss of sense of position

in space {27,180)

unusual poor ci

heart rate (17,180)

brai ‘.

granule cells of the cerebell

1

asal g
and cerebral cortex (36, 60—69) Each of these areas can
be affected by HgP (10,34,40,70-73). Migration of Hg,
inclnding eHg, into the amygdala is particularly notewor-
thy, because in primates this brain region has neurons
specific for eye contact (74) and it is implicated in autism
and in social behaviors (65,66,75).

Autistic brains show neurotransmitter irregularities
which are virtually identical to those arising from Hg
exposure: both high or low serotonin and dopamine,
depending on the subjects studied; elevated epiney
and norepinephrine in plasma and brain; elevated

.
ine

© 2001 Harcourt Publishers Ltd

and acetylcholine deficiency in hippocampus
(2,21,76-83).

Gillberg and Coleman (2) estimate that 35-45% of
autistics eventually develop epilepsy. A recent MEG study
reported epileptiform activity in 82% of 50 regressive
autistic children; in another study, half the autistic chil-
dren expressed abnormal EEG activity during sleep (84).
Autistic EEG abnormalities tend to be non-specific and
have a variety of patterns (85). Unusual epileptiform
activity has been found in a number of mercury poison-
ing cases (18,27,34,86--88). Early mHg exposure enhances
tendencies toward epileptiform activity with a reduced

Medical Hypothesses (2001) 56(4), 462471
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level of seizure-discharge amplitude (89), a finding con-
sistent with the subtlety of seizures in many autism
spectrum children (84,85). The fact that Hg increases
extracellular glutamate would also contribute to epilepti-
form activity (90).

Some autistic children show a low capacity to oxidize
sulfur compounds and low levels of sulfate (91,92).
These findings may be linked with HgP because: {a} Hg
preferentially binds to sulfhydryl molecules (-SH) such
as cysteine and GSH, thereby impairing various cellular
functions (40); and (b} mercury can irreversibly block
the sulfate transporter NaSi cotransporter NaSi-1, present
in kidneys and intestines, thus reducing sulfate absorp-
tion (93). Besides low sulfate, many autistics have low
GSH levels, abnormal GSH-peroxidase activity within
erythrocytes, and decreased hepatic ability to detoxify
xenobiotics (91,94,95). GSH pacticipates in cellular
detoxification of heavy metals (96); hepatic GSH is a prim-
ary substrate for organic-Hg clearance from the human
(40); and intraneuronal GSH participates in various pro-
tective responses against Hg in the CNS (56). By prefer-
entially binding with GSH, preventing absorption of
sulfate, or inhibiting the enzymes of glutathione meta-
bolism (97), Hg might diminish GSH bioavailability. Low
GSH can also derive from chronic infection (98,99),
which would be more likely in the presence of immune
impairments arising from mercury {100). Furthermore,
mercury disrupts purine and pyrimidine metabolism
(97,10). Altered purine or pyrimidine metabolism can
induce autistic features and classical autism (2,101,102),
suggesting another mechanism by which Hg can con-
tribute to autistic traits.

Autistics are more likely to have allergies, asthma,
selective IgA deficiency (sigAd), enhanced expression of
HLA-DR antigen, and an absence of interleukin-2 recep-
tors, as well as familial autoimmunity and a variety of
autoimmune phenomena. These include el d serum

immune activation, an expansion of Th2 subsets, and
decreased NK activity {(117-120).

POPULATION CHARACTERISTICS

In most affected children, autistic symptoms emerge
gradually, although there are cases of sudden onset
(3). The easliest abnormalities have been detected in
4-month-olds and consist of subtle movement disturb-
ances; subtle motor-sensory disturbances have been
observed in 9-month-olds (49). More overt speech and
hearing difficulties become noticeable to parents and
pediatricians between 12 and 18 months (2). TMS vac-
cines have been given in repeated intervals starting from
infancy and continuing until 12 to 18 months. While HgP
symptoms, may arise suddenly in especially sensitive
individuals (11), usually there is a preclinical ‘silent stage’
in which subtle neurological changes are occuring {121)
and then a gradual emergence of symptoms. The first
symptoms are typically sensory-and motor-related, which
are followed by speech and hearing deficits, and finally
the full array of HgP characteristics (40). Thus, both the
timing and nature of symptom emergence in ASD are
fully consistent with a vaccinal Hg etiology. This parallel
is reinforced by parental reports of excessive amounts of
mercury in urine or hair from younger autistic children,
as well as some improvement in symptoms with standard
chelation therapy (122).

The discovery and rise in prevalence of ASD mirrors
the introduction and spread of TMS in vaccines. Autism
was first described in 1943 among children born in the
1930s (123). Thimerosal was first introduced into vac-
cines in the 1930s (7). In studies conducted prior to 1970,
autism prevalence was estimated, at 1 in 2000; in studies
from 1970 to 1990 it averaged 1 in 1000 (124). This was
a period of increased vaccination rates of the TMS-

1gG and ANA titers, IgM and IgG brain antibodies, and
myelin basic protein (MBP) antibodies (103-110).
Similarly, atypical responses to Hg have been ascribed to
allergic or autoimmune reactions {8), and genetic predis-
position to such reactions may explain why Hg sensitivity
varies so widely by individual (88,111). Children who
developed acrodynia were more likely to have asthma
and other allergies {11); IgG brain autoantibodies, MBP,
and ANA have been found in HgP subjects (18,111,112);
and mice genetically prone to develop autoimmune
diseases ‘are highly susceptible to mercury-induced im-
munopathological alterations’ even at the lowest doses
{113). Additionally, many autistics have reduced natural
killer cell (NK) function, as well as immune-cell subsets
shifted in a Th2 direction and increased urine neopterin
levels, indicating immune system activiation (103,114-116).
Depending upon genetic predisposition, Hg can induce

Medical Hypotheses (2001) §6(4), 462471

containing DPT vaccines among children in the devel-
oped world. In the early 1990s, the prevalence of autism
was found to be 1 in 500 (125}, and in 2000 the CDC
found 1 in 150 children affected in one community,
which was consistent with reports from other areas in the
country (126). In the late 1980s and early 1990s, two new
TMS vaccines, the HIB and Hepatitis B, were added to the
recommended schedule (7).

Nearly all US children are immunized, yet only a small
proportion develop autism. A pertinent characteristic of
mercury is the great variability in its effects by individual,
so that at the same exposure level, some will be affected
severely while others will be asymptomatic (9,11,28). An
example is acrodynia, which arose in the early 20% cen-
tury from mercury in teething powders and afflicted only
1 in 500-1000 children given the same low dose (28).
Studies in mice as well as humans indicate that suscepti-
hility to Hg effects arises from genetic status, in some

© 2001 Harcourt Publishers Lid
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cases including a propensity to autoimmune disorders
(113,34,40). ASD exhibits a strong genetic component,
with high concordance in monozygotic twins and a
higher than expected incidence among siblings (4);
autism is also more prevalent in families with autoim-
mune disorders (106).

Additionally, autism is more prevalent among bays
than girls, with the ratio estimated at 4:1 {2). Mercury
studies in mice and humans consistently report greater
effects on males than females, except for kidney damage
(57). At high doses, both sexes are affected equally; at low
doses only males are affected (38,40,127).

DISCUSSION

We have shown that every major characteristic of autism
has been exhibited in at least several cases of docu-
mented mercury poisoning. Recently, the FDA and AAP
have revealed that the amount of mercury given to
infants from vaccinations has exceeded safety levels. The
timing of mercury administration via vaccines coincides
with the onset of autistic symptoms. Parental reports of
autistic children with measurable mercury levels in hair
and urine indicate a history of mercury exposure. Thus
the standard primary criteria for a diagnosis of mercury
poisoning — observable symptoms, known exposure at
the time of symptom onset, and detectable levels in bio-
logic samples {11,31) ~ have been met in autism, As such,
mercury toxicity may be a significant etiological factor in
at least some cases of regressive autism. Further, each
known form of HgP in the past has resulted in a unique
variation of mercurialism ~ e.g. Minamata disease, acro-
dynia, Mad Hatter’s disease — none of which has been
autism, suggesting that the Hg source which may be
involved in ASD has not yet been characterized; given
that most infants receive eHg via vaccines, and given that
the effect on infants of eHg in vaccines has never heen
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removed from all childhood vaccines, and the mech-
anisms of Hg toxicity in autism should be thoroughly
investigated. With perhaps 1 in 150 children now diag-
nosed with ASD, development of HgP-related treatments,
such as che]amm, would prove beneficial for this large
and Jly growing popul
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Mr. BURTON. Thank you, Ms. Redwood. I understand your deep
concern about this, since you as well as my family have suffered
from having an autistic child in the family. We appreciate your
comments.

Dr. Fischer.

STATEMENT OF RICHARD FISCHER, D.D.S., INTERNATIONAL
ACADEMY OF ORAL MEDICINE AND TOXICOLOGY

Dr. FISCHER. Good afternoon, Mr. Chairman and members of the
committee and guests. My name is Rich Fischer, I'm a dentist.

Dental amalgam or silver mercury fillings contain 50 percent
mercury, which is more toxic than lead, cadmium or even arsenic.
These dental fillings contribute more mercury to body burden in
humans than all other sources combined. In fact, the amount of
mercury contained in one average size filling exceeds the U.S. EPA
standard for human exposure for over 100 years.

Mercury vapor which escapes from these fillings is readily ab-
sorbed into the body, accumulates within all body tissues and has
been shown to cause pathophysiology. In the case of pregnant
women with mercury fillings, the mercury readily passes from her
fillings into her lungs through her bloodstream through the placen-
tal barrier and into the developing child, whose central nervous
system and immune system are especially vulnerable to this poi-
son.

The fetus developing in the average American mother will be
born into this world with more mercury from its mother’s dental
fillings alone than it will receive from all the vaccinations it re-
ceives during its first 5 years of childhood. And I would add, those
vaccines, without the trace, that was with the full load of thimero-
sal.

Scientists around the world have come to realize that even
minute amounts of mercury can cause permanent neurological
harm to young children and developing fetuses. The EPA recently
announced that 630,000 babies are born each year with too much
mercury in their bodies, and that one woman of childbearing age
in 12 has enough mercury in her system to put her at risk to giving
birth to a retarded child.

In response, the FDA has issued advisories to pregnant women
and women of childbearing age to reduce their dietary intake of
those fish which are known to contain elevated levels of mercury,
such as tuna, swordfish and shark. But according to leading toxi-
cologists, including the World Health Organization, only 20 percent
of mercury body burden in adults is derived from diet. In contrast,
80 percent is derived from dental fillings.

As of today, the FDA has yet to advise these same women whom
they warned against eating fish to avoid having mercury fillings
placed in their mouth. If 20 percent is a problem, why isn’t 80 per-
cent a bigger problem?

In 1976, the President and Congress directed the FDA to evalu-
ate all medical devices intended for human use and to classify
them according to safety and effectiveness. The FDA was also di-
rected to “assure the safety and effectiveness of medical devices in-
tended for human use.” Dental amalgam has been the most widely
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used dental device for over 150 years. Yet to date, the FDA has
never accepted or classified mixed dental amalgam. I ask why.

In 1987, upon the advice of the FDA dental device panel, the
FDA accepted not dental amalgam but its premixed and separate
components, amalgam alloy as class 2 and dental mercury as class
1. Class 1 is for devices that present no risk of harm and therefore
are subject only to general controls for good manufacturing proce-
dures. That’s right, the FDA classifies mercury, the most neuro-
toxic element on the planet, to be of equal risk to humans as tooth-
brushes and dental floss.

Neither amalgam alloy nor dental mercury can be placed into a
tooth until they have been first mixed together. Forgetting the
safety issue for a moment, why does the FDA classify them as de-
vices when neither is effective? They cannot be an effective device
until mixed together. One cannot put mercury into a cavity, it will
just drip right out. Similarly, you can’t put the amalgam alloy pow-
der into a cavity, because it immediately washes out.

In 1991, the FDA director of dental devices declared that the rea-
son the FDA cannot regulate mixed dental amalgam is because it
is prepared by the dental clinician. Yet at the same time they do
classify dental resins and dental cements, which also must be pre-
pared by the clinician.

In 1998, the FDA ruled that mercury is not generally recognized
as safe. However, it left dental mercury as a safe and effective class
1 dental device. Since all other medical uses of mercury have been
banned, why should we assume that the only safe to implant it is
in the human mouth?

Scrap amalgam, that unused portion of the filling material re-
maining after the filling material remaining after the filling is
placed into a patient’s tooth, must be handled as a toxic waste dis-
posal hazard. It cannot be thrown in the trash or buried in the
ground or incinerated. It must be stored in an airtight vessel until
properly disposed of. How can we justify storing this same mixture
inches from a child’s brain stem and declare it harmless?

The International Academy of Oral Medicine and Toxicology ap-
plauds the efforts of this subcommittee in urging the dental profes-
sion to join the rest of the medical profession and abandon the use
of mercury. Thank you.

[The prepared statement of Dr. Fischer follows:]
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Dental amalgam (“silver” mercury) fillings contain 50% mercury, which is more toxic
than lead, cadmium, or even arsenic. These dental fillings contribute more mercury to the
body burden in humans than all other sources (e.g. dietary, air, water and vaccines) combined
(1,2,3). In fact the amount of mercury contained in one average filling exceeds the U.S. EPA
standard for human exposure for over 100 years.

Mercury vapor which escapes from these fillings is readily absorbed into the body,
accumulates within all body tissues, and has been shown to cause pathophysiology. In the
case of pregnant women with mercury fillings, the mercury readily passes from her fillings
into her lungs, through her blood stream, through the placental barrier and into the
developing child, whose central nervous system and immune system are especially
vulnerable to this poison. The fetus developing in the average American mother will be born
into this world with more mercury — from its mother’s dental fillings alone ~ than it will
receive from all the vaccinations it receives during its first 5 years of childhood. Scientists
around the world have come to realize that even minute amounts of mercury can cause
permanent neurological harm to young children and developing fetuses.

The EPA recently announced that 630,000 babies are born each year with too much
mercury in their bodies, and that one woman of childbearing age in 12 has enough mercury
in her system to put her at risk of giving birth to a retarded child. In response the FDA has
issued advisories to pregnant women and women of childbearing age to reduce their dietary
intake of those fish, which are known to contain elevated levels of mercury, such as tuna,
swordfish and shark. But according to leading toxicologists, including the World Health
Organization, only 20% of mercury body burden in adults is derived from diet. In contrast
80% is derived from dental fillings.

As of today the FDA has yet to advise these same women whom they warned against
eating fish to avoid having mercury fillings placed into their mouths. If 20% is a problem,
then why isn’t 80% a bigger problem?

In 1976 the President and Congress directed the FDA to evaluate all medical devices
intended for human use and to classify them according to their safety and effectiveness. The
FDA was also directed to “assure the safety and effectiveness of medical devices intended for
human use.” Dental amalgam has been the most widely used dental device for over 150
years. Yet, to date, the FDA has never accepted or classified mixed dental amalgam. Iask
why?

In 1987 upon the advice of the FDA Dental Device Panel, the FDA accepted not dental
amalgam but its pre-mixed and separate components, “Amalgam Alloy” as Class II and
“Dental Mercury” as Class . (Class I is for devices that present no risk of harm, and
therefore are subject only to “General Controls™ for good manufacturing procedures.) That’s
right. The FDA classifies mercury, the most neurotoxic element on the planet, to be of equal
risk to humans as toothbrushes and dental floss.

Neither “Amalgam Alloy” nor “Dental Mercury’ can be placed into a tooth until they
have first been mixed together. Forgetting the safety issue for a moment, why does the FDA
classify them as devices when neither is effective? They cannot become an “effective’
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device until mixed together. One cannot put mercury into a cavity — it will immediately drip
out. Neither can one place the powdered alloy into a cavity — it will immediatety wash away.

In 1991 the FDA director of Dental Devices declared that the reason the FDA camnot
regulate mixed dental amalgam is because it is prepared by the dental clinician. Yet at the
same time they do classify dental resins (composite fillings) and dental cements, which must
also be prepared by the dental clinician.

In 1998 the FDA ruled that mercury is not Generally Recognized as Safe (GRAS).
However it left “Dental Mercury” as a safe and effective Class I Dental Device. Since all
other medical uses of mercury have been banned, why should we assume that the only safe
place to implant it is the human mouth?

Scrap amalgam, that unused portion of the filling material remaining after the filling is
placed into a patient’s tooth, must be handled as a toxic waste disposal hazard (4). It cannot
be thrown in the trash, buried in the ground or incinerated. It must be stored in an airtight
vessel until properly disposed of. How can we justify storing this same mixture inches from
a child’s brainstem and declare it harmless?

The International Academy of Oral Medicine and Toxicology applauds the efforts of this
subcommittee in urging the Dental Profession to join the rest of the Medical Profession and
abandon the use of mercury.

Respectfully submitted,

Richard D. Fischer, DDS, FAGD
Past President, International Academy of Oral Medicine & Toxicology
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SELECTED HEALTH SYMPTOM ANALYSIS OF 1569 PATIENTS BEFORE AND AFTER
ELIMINATION OF THEIR MERCURY-CONTAINING DENTAL FILLINGS

% of Total No. Improved  %of Cure

Total SYMPTOM No. or Cured or Improvement
14% ALLERGY 221 ' 196 89%
05% ANXIETY 86 80 93%
05% BAD TEMPER 81 68 89%
06% BLOATING 88 70 88%
06% BLOOD PRESSURE PROBLEMS 99 53 54%
05% CHEST PAINS 79 69 87%
22% DEPRESSION 347 315 91%
22% DIZZINESS 343 . 301 88%
45% FATIGUE 705 603 86%
15% GASTROINTESTINAL PROBLEMS 231 192 83%
08% GUM PROBLEMS 129 121 94%
34% HEADACHES 531 460 87%
03% MIGRAINE HEADACHES 45 39 87%
12% INSOMNIA 187 146 8%
10% IRREGULAR HEARTBEAT 159 139 87%
8% IRRITABILITY 132 119 90%
17% LACK OF CONCENTRATION 270 216 80%
06% LACK OF ENERGY 91 88 97%
17% MEMORY LOSS 265 193 73%
17% METALLIC TASTE 260 247 95%
07% MULTIPLE SCLEROSIS 113 86 T6%
8% MUSCLE TREMOR 126 104 83%
10% NERVOUSNESS 158 131 83%
08% NUMBNESS ANYWHERE 118 97 ; L R%
20% SKIN DISTURBANCES 310 251 81%
09% SORE THROAT 149 128 86%
06% TACHYCARDIA 97 68 70%
04% THYROID PROBLEMS 56 44 79%
12% ULCERS & SORES (ORAL CAVITY) 189 162 86%
07% URINARY TRACT PROBLEMS 115 87 76%
29% VISION PROBLEMS 462 289 63%

762 patients utilized the FTFD Patient Adverse Reaction
Report Form to individually report changes in their health
directly to the FDA and the FTFD; Dr. Mats Hanson, Ph.D.
reported on 519 Swedish patients; Henrik Lichtenberg,

44
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Regulatory Status of Dental Amalgam - U. S. I'vod and Drug Administration (FDA)

It has been reported that FDA has grand-fathered dental amalgam as an approved dental
device. 1M this were true, dental amafgam would have an FDA classification and code, which

1s ot the case. [1}

Deuntal amalgam has been the most widely used dental device for over 150 years. Yet, (o this
date, FDA has never accepted dental amalgam and assigned to it an appropriate FDA
classification. One must wonder why FDA has refused tv evaluate and classify this widely used
dental device, in spite of their formal mandate to do so, and why it misleads the public by
claiming dental amalgam was grand-Tathered into acceptance. An explanation may be found by

examination of the formally documented actions on dental amalgam,

Chronology of U. S. FDA Documented Activities on Dental Amalgam

1976: The President and Congress directed the Food and Drug Administration (FDA) to
evaluate all medical devices intended for human use and to classily then according to their
safety and effectiveness. FDA is also directed to “asswre the safety and effectiveness of
medical devices intended for human use. [2]

1975: FDA appoints “Panels” for each specialty of medicine, including dentistry. John W.
Stanford, Ph.D. is appointed Chair of the Dental Device Panel. [3] (Note: At the time, Dr.
Stanford was also Chair of the ADA Council on Dental Materials, Instruments and
Equipment (CDMIE). The ADA Certifies “Dental Mercury” and “Amalgam Alloy”
separately, but not dental amalgam which, it states, is a “reaction product” created by the
dentist and therefore cannot be certified. [4])

1978: FDA Dental Device Panel reguests that dental amalgam be excluded from the FDA
definition of “Implant.” FDA Commissioner declines request. 5]

198 FDA Dental Device Panel refuses to recommend aceeplance of mixed dental amalgam.
ltrecommends acceptunce of "Dental Mercury™ and “Amalgam Alloy™ as sepivrate safe and
elfective dental devices. [6]

1987 FDA accepts “Amalgam Alloy (872.3050, Class 11)” and “Dental Mercury (872.3700,
Class 1y as separale, safe and effective dental devices. [7] (Note: Class 1 is for devices that
present no risk of harm and, therefore, are subject only to “General Controls” for good
manufacturing procedures. [2])

1991: FDA declares that they cannot regulate mixed dental amalgam because it is prepared by
the dental clinician. {8]

1991: FDA Dental Products Panel holds hearing on the safety of dental amalgam.
Presentation on safety on behall of the American Dental Trade Association (ADTA, which
includes the manufacturers of dental mercury and amalgam alloy) is given by John W,
Stantord, Ph.D. [9]

1998: FDA rules that mercury is not Generally Recognized as Safe (GRAS) [10] However, it
leaves “Dental Mercury™ as a safe and effective Class | Dental Device. [Note: FDA, then, has
accepted “Dental Mercury™ as being non-toxic, while banning all uther medical uscs ol
mercury duc 1o 1Hs toxicity.

2003: FDA admits that it does not regulate or approve dental amalgam, 1t does “clear” and
“aceept for marketing™ Dental Mereury and Amalgam Alloy, but does not approve thent, {1 1}
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Regulatory Status of Dental Amalgam - U. 8. Food and Drug Administration (FDA)
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vices. ‘The recommendutions of hese
cotmitiess were reviewed and revised by
the Food an Drug Adodmsiration with
the assisturee of the healih pratessions
and reguinied indusuy. (hise aforts ree
sulted i the davelopment of o clussifi~
cntion Jogle system {or dewrmining one
or more Repropiinte Jevels of contral for
w1y medical deviee, The resedtng device
cinssification systens fuchind & serics of
quostions reluling & & deviey
terlstics Ui are deterialonitve of Ha
appropriele classiffestlon, Thuse yues-
thony heve been incorpsn el Intes 1oedns
siftentfon togic systemn witeh i the cen-
tral element in tha eians:

The cluslficslion procos
intiuted by Jividing a)
sepatite Cilgans ety
niedieut s : sanavd]
diovascidar: dentnd; anestheslqlogy; ob-
stetelest aad kyneroloic Hisiroentier -
ology and urelugy; radivlogy; nenrol-
BRY: ear, nescoand theoert, opidhnbde;
general dral plastic suckery: phyatead
medicle spoysiutry 1 disguustle prod-
wels) and proernt bospiial god persenal
use, Tl sxthad deviee ciaegortundton Jist
s an publig dlapiny 1 Uw ofee of the
Heuring Clk, Food wod Drug Admibnis-
tristion, al'ihe address gleen above.

‘GUrteen chesilenton (mels were es-
tablished ¢grrespmsding with the mesft~
8l Apcemfes nbove at camprised of
experls JE A 1 e tse of, of experls
enced w L deystaptient, manufaciare,
o L aHen of skl @ » Pl
membnis Dive Lerls e Ntk ey
punels wee pooveonly Tupctiomig G
view wird elsssiBralicn AT desiees that
TR WHIGL ety eosg v bive heisn

wa.

bused on

?,'llc 4 ass HIeRTion, portels nigd Wedr
andanbed. e Bated el (LI
pancly, the st Futr wire sslabitshed

jrom fisly of expetia congnied by g
Crotrintasiones (8o R 000y, Juiy 17,
1330 Priss W oserec Uy inebibers for 9

REGISIER, QL 40, HO

e dnto 14 X’
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"the membership of the panels Is Hated
beiow:
Orumultdlc‘
{or H. Frankel,
t n.um i Py, Jr,
“Floyd H. Jerkennon, MJ)
Jacquelin Perry, M1}
RoObAIL ¥, intinian, Fh D,
Consinver Hatson: Arthur L
PHD,

M n Fh.U, Cladrman,

Ihiey, tE ¥
Incustry ltatwon

Casdiovascudur :
dohn g Coltum, fF., M (1. Otwtenen
Nins Buary Draunwald, 1 b,

(%)

Vacant |

Clarones Donnte, M D

CInlariol Qregucaton, M
fonile A Goditen, PRt
Commmer Hnison: Masgarat L. Arnld
thdiatey Batmay Kenieth D. Setreen, it D,
Danital
Tdenn Wobtanfaad, I 1,
Unrintt V. Ridgley, O U4,
W Arihar Qeorge, DALY,
Theorgs B Myers, DD Y,
Vloyd A. Payban. 11, fie
Hurold . Bayer, D2y,
Frank L. Dasscly
Crargntiwe ddisan: Cluire Duvie,
~Industry Hataon . Rabers 1. Morenr.
Ansnoetule :
feslie Rondel Brkur, M1, Chatrimn
JumuA Meyer. M 1), 11O, Mt
sene L. Nagel, M.
‘i!unlcy W. Wellnier, M.V
Vouslops Cave Smith, M.
Henntog Puntoppiita, M.,
dubn P Bwopse, MDD,
Cutaiitier lllh&n) Absin Auliioy.
Fodusley Halbus . Cheliers M, Uoudyesr,
Oastroantarology sl Urowgy
Llearge B Nagaipnisg, ALLY,
Trving M. Bualy, Lt 35,
Seewpte B bRiwet, M
dayce 1. Gryboakt, 1.1
W, ltay Hanvock, Mo
Victor ¥ Seolt, M1
Orvir Bwapmon, St
Conauniar et : 8 Batie S
Fivrbsouts y daoi -.....m.«x Carti.
Ohutebdiund mid iy g 1]
o . g, M O Chudrnte
dush P Borders, M D
Ttchard B, Dichay. M D, VR L
“Trmodere 1 Frellicn, 0.

Chatriune.
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American Ex q
Dental l!g&!::zx}sx\

Association

B AV
6S G i

May 22, 1986

Dr. Duane E. Christian
810 North Nevada Street
Carson City, Nevada 89%701

Dear Deoctor Christian:
Your letter of May 14, 1986 has been received.

There appears to be confusion regarding both the role of the
Council and the scope of ANSI/ADA Specification No. 1 for Alloy
for Dental Amalgam. The Specification is not for dental amalgam. '
It is only for the alloy for dental amalgam. The amalgam does

not form until the dentist mixes the alloy with mercury. There~
fore, dental amalgam per se cannot be certified. We cannot
certify a reaction product made by the dentist.

The requirement for review of American National Standards
developed under the Accredited Standards Committee procedures

of the American National Standards Institute requires that a
standard or specification be reviewed once every five years.

The committee responsible, in this case, ASC MD156, is required
to review the document and recommend revision, reaffirmation or
withdrawal. The Committee is responsible for this action, not
the Council on Dental Materials, Instruments and Equipment of

the Association. ASC MD1S6 is an independent committee and is
not a Committee of the Council. The Council acts only as the
administrative sponsor and provides secretarial assistance to

the Committee. The Committee has representatives of 34 organiza-
tions including the Academy of General Dentistry and when ANSI/
ADA Specification No. 1 was last reviewed in 1984, no member
organization presented any documentation to request revision.

The Committee voted unanimously to reaffirm the specification,
and on February 15, 1985 the American National Standards Institute
approved the reaffirmation. The specification will again be
reviewed in 1990 for any revisions.
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May 22, 1986
Dr. Duane E. Christian

Page 2.

I do not know the address for Prospect Associates, who
you carboned, so am enclosing a copy for Ms. Cowan of
the organization for you to forward to her.

Sincerely yours,

John W. Stanford, Ph.D.
Secretary

Council on Dental Materials,
Instruments and Equipment

JWS :ph

cc: Dr. E. Neidle
Ms, L. Stovall
Dr. Michael Ziff
br. H. Huggins
Ms. S. Stanford
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. RUYLER AND REGULATIONS
in wonrdmee with the atat mry
5 :

iy a8 rovide im:u-tzq [
mom for production .

h the al The Oommluiomr utrgq-h it u
doubu um m u "'m

the Commisslonsr has

public and of all fes conoel
mﬂ:um’ﬁwma aa&:

GENERAL

Thie Commissioner has made many’
minor aditorisl changea in the nmlv

1. Beveral coraments stated that pubx- .
ndations snd

iloation of panal roeomm‘ el ohs
or th

tion of devices before promulnt(on of

the regulation eatal claset-

o pxoee'dgpl viahm e basic

3
rovide
u!ety and effectivensss. The nile also
o3 the determination of the
safety and effectivenéss of devicos,
prescribes the procedures for the sub-
mission and re)
clansifical

data
or reclassifiond

DATE: August 28, 1978,

" Joseph Bheehwn, Bureau of Medical
Devices (HFE-70), Food andéDrug

Administratipn, Dep-rhn

- thcprmmn&blaouby

making. The ﬁmmenu pointed out
that sn agency must provids publle
notioe and an appnnunul Tor interests
.ed partios {0 partl belore lxnp)p-
mentation of s rule,

Bection 518(cX1) of the act requires
mu!luon of | thl

by

tion penels in making their reviews
recommendations. The ssction
does pot roquire, however, that the
final clamsification p) es reguls-
- tion pregede  svary other mn in the

prooess. th
ieation procedures w requlatiol es-
% m&b"ﬁrgwm

m_fol i Eh
¢ n wocau T notics of
rovided In &
mtlce m\bll.lhed in the mmx. Rlau-
m on May 19, 1975 (40 FR 21648). Be-

esnarily into class

tiong 818 (cX3XC) avd (AX3XB) 01 Hle

act clearly states that an implapi oeed
" not be classified Imochu 11L°4f such

eaitl
8757 Georgis Avenue, quver Bpﬂnﬂ.-

Md. 20910, 391-427-T114.

SUPPLEMEN FARY INFORMATION:
The proposs!’upon whieh this final

ncnhtlon ia pncd was published In:

the Prosmar Rsorster of Bej ber
13, 1977 (42 FR 48028). Inte
sons were glven until Novem)
1971 to comment, Twenty-fh
ments were réceived on the p
presenting & wide yange of issueg.
This reguiation essenlially
existing procedures ihat ha
in the

els are public
udvhorv commitipes, the general pro-
codures under wl Icn the panels oper-
ate have already beel d by
nuuhuon 31 CFR Pm 14,

2. Oné comment, referring to the
portion of the preamble to the pro-
posed regulation that discussed the
Classification criterin (42 FR 48030),
argued agalnst considerstion of such
"pncuul matters” u the difficulty

classification is gol necemsary to pro-
vide ressonable unnne of salety
roposed defi-

and
tiog, theref Tied,
?@‘nﬁ%ﬁm—iﬁ' *
veral comments requested revl-
slon of the propaud definition of
"uluup rting. - or - lifo-suitaining
device” In §880.3(e), The comment
sugyested that the propo‘od wording
s and vague. The com-
ments aiso Alated lh“ the proposed
is too broad becaupe Con-
gress intended that only devices essen-

d in neral
and the length of ume requlrcd to de-
velop The

stated that such consider-

to date. Manufacturers and of

yegulation. The agency has

[N
i
32990 )
be lxem.pt lrom publln
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cm to lupponlnc or sustaining life be

or lfe-sus-
wnln: devices for claxsification pur-
poses, Bome comments suggested Lhat
the vorda “or yislds information that

ations should be lrrefevant to classifl-
cation decisions, and that any i
nience to the agency does not ch;ngc
the fact that sdequate informath
may exist to sllow proper classi!!

'

1
H
i

!
t

-~

RNLES AND RIGULATIONS . i .
af & deficency o the petitien, the pe- ndmucnnu-blmydm\nm;
Htlonar is allowsd & period of time in * be copsidered, N

raehteee batabms ad amndlan K18
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the subjects are suitabie for
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suppcriing of Ufe-austajning, or for s
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. ARALES AND REOULATIONS
eactitionar loshwed by Jaw to admin-
;la Br use such device and

(§ Any known existing standards
applibable to the device, device compo-

I'AO:'-)N o devioa ll!')luﬂlll.
(h) oy panel” means one
tzw WaVisry oommittoos os.

~

(3) Thirty days after publication of a

nummm:'under muc,lmuy
lm o&w 1ar

luu'%c Mdmm data Qubmu

mhmmno mm-mm

tomummum-mw A
 regarded a»

sn implant for
mwwmmmuunn
tendod So remain implagied continu.

oulylornpeﬂodnl)ﬂdw-orm‘

msnolthuutmdpnnunl
ohapter for the puipose of making

wonmmuum gt m‘uf;mn

N omerwh In arder to protect livoan
“u!uupporﬂm or lfewustaining
device”

to, the nltorluon or cop
tinuaiion of & bodily
tant to the continuation ol humm
tife.

) “Cismification ‘guestionnafres”
means 8 specific serios of questions
prtpued“by the Commisstoner lor u.sa

ostion of devioed and for
hy the ast or by the
(” ” ¥ ‘4
group! ‘o1 deviced o no! __&r
= Tinction, oF an
m'

3 mmnhﬂ.mmlmﬁmwpm-
AMMUTADOS

lnlhcqmm

.8} af

veness

yubmitied dec & dovioe that s

classified into class 111 by'amhunn
ordanog with uoo.u

ommmﬂq
Jiaclositre o lcnl ueh deta have

by
'prepuilu recommendations w the
c

and by ipelitioners submitigg petl-
tione for reclassification Quas:
tions relats to the safety ard effective-

nesa characteristics of & devicamnd the
answers are designed to help Com-
missloner dotermine the Sroply classl
fication of the device,

() “Bupplomental data sheet”
mesns iy tion compiled by a clas-
sification e} or submitied in a peth
tan for reclasaification, Including:

1) A summary of the r for
the recommendation {or petitin);

(2) A summary of the upon
which the recommendstion (or pets-
Uon) is based;

(3} An [dentification of the riaks to
heam\ f any) presented by the
dev

14) To the extent practicable in the
case of & ciass 11 or ciass 11N devics, &

for of
[y prlom.)' for ILhe application $f the re-

mmwmzmwm:uu-

T ohtempone of saloty wrfbed in§ 24T of thie crupidr,
(J) o teeu wenerio typos of dodjoss, \n
ljlcggnn of » device in undosr’s 860,84
ooncert uw LAl ol tion u;

$880.5  Canfid weo of datx 8 m an
and information .ub-nuu " comnes- Wowmuuad-r umy
tion with "l S dnq’ped tor

ention.

(8) This section governs the avail-
abliity for public disclosure and the
use by the Commissioner of data and

o

and
‘another devioe hs the samg. genoric
type, regurdiess 'lut«her wach data

T pAragraph (¢ xn-l L1 weotion
(d)(l) “The faot of its existPnoe an

paneix or to the Commissioner in ¢on-
nection with ths classifleadion or re-
classification of devices under this

3
{b} In generai, data mnd Information

vlubmltuad to clasilication panels in

connection with the clessification of
devices under §880.84 wili be avallable

{ In  sooordasg with
#880.130 or §880.132 arv avaliable for
public distiod al the timeithe poti.
tion s recejved By the Food ¥nd Drug
ration. "
{2) The faot of Lhe sxlstenios of & pe-
titlon for reclamsification filed in e
pordan:

of & petition tor mhnl
lhnuou

co with § 860134 or §860.136 s

1) public upon
request. Howe er, except as provided
by the specigl rules in parsgraph (e) of
this sectlony this provision does not

apply to date and Information exsampt
from public disclosure In accardance
with part 30 of this chapter: Buch data
and toformation will be avatiable only

per
or preuu;xet spproval;
{8 In the case of & class
recommepdation whether
ashould be exempled from
requiraments of registratioff
keepling and reporting, or g
{acturing practice reguiati
> {8) 1 the case of an
life-supporting . or

evice, &
device
of the

ending
t:‘lrll the devios be cluasified in class

(1) Identification of any needed re-
strictiona on the use of the dovice, ¢.¢.,
whether the device requires specisl ja-
bcllnz should be hanned, or should be

used only upon suthorization of s

32066

with part
(eX1) Bafely mnd ellecuvcnen data
submitted to classification panels or to
the Commissioner In connection with
the ciamsification of & device under
$860.84, which have not been disclosed
praviously to the public, as described

.40 §20.81 of this chapter, shall be re-

garded as confidential if the device is
claasitied 1n (o class 11I. Booause the

clasaification of & devics under §880,84
‘upon publlos-
AT

nal regiisy
ectivenaia

been discloscd previoualy ars not uv-u

able for public disclosure uniess an:

until the device is clasaified into clm l
in

[
&t have not

alipbie for pybllc disclosupe st the
time the petl is received by the
Food and Drug Administralion. The
contenta of such a petition ere not
available for public disclosure for the
period of time following it receipt
(nat longer than 30 dsy) during
which the petition ia reviewsd for any
deficiencies preventing the Commis-

sioner from making & decision on it. .

Once it is determined that the petition
containa ne deficiencies proventing Lhe
Coramissioner from making a dectsion
on 1L, the petition will be filed with
the Hearing Clerk and ita entire con-
tents will be avaliable for publio disclo-
aure and subject 1o considerstion by
classification pansls xnd by the Com.
misstoner in making a decision on the
petition, If, during this 30-day period
of time, the petition is found to con-
iain deficlencies that prevent the
Commissioner from making s deciston
6n i, the petitioner wiil be 80 notified
and afforded an opportunity to correct

or 11, {n which.case the
paragraph (0K3) of this section ap-
plies.

RULES AND RFOULATIONS

the
Thirty days after notice to the petl.
toner of deficlencies in ihe petition,
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ding-

ta) Provides sdequate assurajiilp thag,

no-uc prophyll:ﬂc)

~t ke mathade of

will be classifiod by regulation Into
oither clase 1 (general controly), class
IF {nartormance standsards). or ciams
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Food and Drug ‘Adutiatstration

21 CFR Pt 872

tDockel No. mmm)\

Claneification of Dental Devices;
of General F

TSRS
as followw class |, gendral controla;
dovds: und

Panel's tontative clowestNeation
dations on file with the offlce

claas il pert:
class UL, premarket approval,

Most davices sre nol classified under
soction 513 of the act until aftor FDA has
{1) rocelysd & recommendation from a
device clussilication pansel (sn FDA
advinery committea; (2) gublished the

of the Hearlng Clerk {HPA-308), Food
aad Drug Adininistration, and
sonounced the aveilabiiity of the report
* to the public by nolice published In the
Fodoral Registar of june 28,1076 (41 FR
268245). On Augus! 9, 1976, the Pans! and
other d duvice

Pénal's or

Tasaihl panels were recharterd to

along with & p d regulati
clnm{ying the davice; and {39) published

Aazicy: Pood and Drug A
ACTION: Proposed rule.

SuMMARY; The Food and Drug
Administration [FDA) s proposing

general rules applicable to th
classifization ulg ; Ean;a! Qev(cui The
Medical Device AThéndmenta of 1978

require FIA to classify oli medicsl
devices intended for human use into
thres cslegories: class 1, geners!
controls; class'll, performance
standards; ind claes {{], premarket
appraval In the preambla 1o this
propossl, FDA deseribes UIEJ

of the prop: :
clussifying individual dental devices,
which are belng publishod sisewhere in
this issue of the Pedera! Register, The ;
o

-~

a finsl clasaifyling the devica,
‘Theae eteps mus! preceds the
classification of any device that wae In
commercial distribution before Msy 28,
1078 (the date of enactment of the
smendments) and thot wes not
previously regarded by PDA as a now
drug under section 505 of the act (21
U.5.C. 355). A device that is first offered
for commerclet didtribution after May
28, 1978, snd that s substantially « °
equivalent to a device classified under
this scheme, is classifled in the anme
class as the device to which It s
substantially equivalent.

A device thal FDA previously .
regarded as-8 new drug. or a newly
olferad davice that is not substantially
equivalent to a device that was in

{ dintrib bafore the

preamble slso dsscribes the activith
the Denta}Device Section of the
Ophthalniic: Ear, Nose, Throot; and
Dental Devices Panol, an FDA edvisory
committes, that makes

amendmenis, Is classifled by atatute Into
claes 11, These two types of devices are
classiflad into class 1il without any FDA
ruiemaking proceedings. The agency

i 1 whether new devices are,

1o FDA
the clsasification of dental devices.
DpATES: Comments by March 2, 1881,

reflect thelr new rosponsibilities under
the amendmenls. The agency direcied
each panel to eaconalder It
preamendments tlassiflcation
recommendations in light of the now
requirements. In 1978 and 1677, the
Panel toviawed all devices that FDA
had referred to It to make certaln that itx
recommandations were in gocord with
the nmendments. Throughout the Panel's
daliberations, interested parsons were
glven an opportunity to present their
viaivs, data, and other informatlon
cancarning the classilication of dental
devices. The Panel also lnvited experts
to lostify and sought Information on
many devices {rom the published
Iiteratura. i

in October 1977, the Pang! submitted
to FDA & preliminary repor} of fix
recommandations. The report included ¢
roster of current and lorm:r Pansl

members and consultants and listed all
meoting dates. The agency placed &
copy of the report in the ogfca of the
Hearlng Clerk (HFA-305), Food and Drug
Ad it and d its

§

q top
offered devices by means of the
4 Sticnt] dure In

i
. uv:;lnbllily 1o the public by notice

hed in the Fedoral Reglster of

& FDA proposes that the final lat
% based on this proposal become effective
¥ 30 days after the dalg of its publication
* in the Federal Registar. R
AoDAESS: Written comments to the
office of the Hearing Clerk (HFA-305],
Pood and Drug Administration, Ro. 4~
62, 5600 Pighers Lane, Rockville, MD
20857,
FOR FURTHEN INFORMATION CONTALT:
Gregory Singleton, Bureau of Medical
Devices (HFK-480}, Food and Drug
Administration, 8757 Georgin Ave.,
Stiver Spring, MD 20010, 301-427-7536.
SUPPLEMENTARY INFORMATION:
Davice Classification Bystem
‘The Medical Device Amendments of
16878 {Pub. L. 84--285, herelnafter called
the amendments) establish o
comprehensive system for the regulation
of medical devices intended for human

P p
section 510(k) of the st {21 U.S.C,
A80{k}} and Farl 807 of the regulations
{21 CFR Part 007). :
‘Related Regulations M
in the Federsl Register of July 28, 1878
{43 FR 32088), FDA fssucd fins}
i describing the p
for classifying devices intonded for
human use, Theae regulations, which
were proposed in the Fedesal Register of
September 13, 1977 (42 FR 46028),
supploment the sgency's regulations In
Part 14 (21 CFR Part 14) governing the
use of advisory commitiees. The agency
aleo Issued interim device classification
precedures in a notice published In the
Fedoral Register of May 19, 1675 (40 FR
21848). . .

d

use. One pl ol the
section 513 of the Federal Food, Drug,
and Ce-m‘e.l.ic Act {the act} {21 US.C.

November 29, 1677 {42 FR 60762). Also
_available in the office of thp Hearlng
Clesk are summary mlnute; from alt
Pancl meelings, verbatim téanscripts of
meetings held after May 2B, 1976 (the
dale of anactment of the amendments},
and all references clied In Individual
dentaf device proposed classiiication
regulations,

On April 28, 1978, the sgi
lerminaled all of the devica |
classification panels, sad then
reestablished them with new names and
with a nsw struclure. FDA published
natices of thase changes injthe Federal
Register of May 18, 1078 {43 FR 21608,
and 21668) and May 26, 10¥8 {43 FR,
22672 and 22673). The Dental Device
Cl Panel was i d,
and {ta functions are now gonducted by

ney

Activities of Panel , ! the Dental Davice Sectlon&! the
Antivipating enactment of the Ophihgimic; Bar, Nose, Throat; and
FDA established several  Dental|Devices Panel. '}
advisory commiitecs to make ~ Lo B i
preti y 3 on device Retationy tho Device Names

"the Dentai Device

three

Classift Phnel (the Panel} was

{clanses) of devices, d: ding on the

-regulatory controls needed fo provide

reasonable sssurance of thelr safely anc
ffecti The three tes are

85084

originally chattered on Oclober 15, w!-l.
as the Panel on Review of Dental .
Devices FDA placed a report of the

Federal Reglstor / Vol. 45, No. 251 / Tuesday, Dacember :“.

!?vlcn Reglsteation god Listing
Codes And:the Device Namps in N
Clasificatign Regulations g

Some manufacturors haye become
sccustomed lo dentifying} device by

1980 / Proposed Rules

Pansel's recommendad priority {“high,”
“medium,” gr "low"} for application of
premarketpproval requirements to thai
device. Ax sxpluined below In the
section of fhis notice concerning

5. Risks to health. In identifying the
rinks 1o health presented by denial
devices, the Panel recognized that faw
devices are completely free of risk. The
Panel itsted the risks If constdered most

“Priorltias for Class If and {1 Bavicos,” ! sigalficant, ospeclally thows that sre

the sgency 1s not, however, proposing
the estubilahment of FDA priorities at

ihle Hima

unique to the individun! device. In soma
cagos, FOA buu [dentilied risks to health
arsanntad hy a rlavica In additlon fo

of the agency's leiter to mnm’ban of the
Section {s on file with the Hearing Clerk,
al the addrsss noted above (Rel. 1),
FDA cuutlons that the fing!

clansification of a device may differ
from the propoenl, Faclors that may
cause such a chunge Includo comments,
the agency's roconeideration of existing
data and informstion, and the agency’s
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FUA has detsrmined that no device
that in lsbaled o otharwise represenicd
as sierils will be exemplod from the
device GMP regulotidn. A sterlle dovice

. mut! be lubjm:l lo th onlhv GM.P

N £

1 or varlange from the device

Thoss patitions may be

prop Py o
of devices, whather the are

proposed in responss’to

« recommendations of the pancls or on the

cgnncy‘l Snullﬂva. Cnmmnnu
should

foe
-J‘eqnncly reducu the blobuulun
{numbaer of microorgrnisms] on the
device and its components during the

GMP
with p

in
of vection 820{1}{2} opf the Fudnnl Fuud,
Drug, end Cosmetic Acl {21 U.
3804{N}{2}}. The egsacy lnnqnnced the
nvuﬂublll' of tse guideilnes In & notice
the Federsl Register of

' bc wﬁpomd by lnlo;msﬂon showing 8

2
d‘zvlce from the Kmmarkel notification
or i is

mnnu[.clurlns ‘K'rzcnu This rod is
ton

with Uu critaria discuseed

comprehensive quuluy assurance
program as is rhequlred by the GMP
! with sd

above.
Guld

for Preparing Petitions
E tion or Variance From

controls, tralned personnel, appropriate
maintenance and callbration of

sterilization equipment, recordkeeping )

concerning lut sterillty, strict packaging

and labsiing controls, and other quality

#BSUTONICE Mensures.

The agency also has determined that

* no exemption from the device GMP
regulation will extend lo § 620,180, with
respect to general requirements
concerning records, or § 820,188, with
respect to complaint files. The agency

the Dovics GMP Regulation for Devices
Classiflad Into Class 1 or Class [

FDA tiss prepared guidelinas on | the
d b

January 18, 1980 {45 FR 3671}
List of Deutel Davices -
The following is & st of dental

"davices that DA Is proposing to

clossily, the section and subpart of Part
872 in the Code of Pederal Regulations
under which the regulation classifying
tha device wiil be cadified, the docket
number of lhn pmpoud clanmuttun

procedures thal should be (ol

persons who wish 1o subniit patjtiops for*

clanmcnnon cf euch device.

Chnr

belleves thal granling from
these sections would not be in the public
Interest *d that campllunca with these

sections W not unduly burd for
device manufacturers. To ensure that
device £ have

EETxeomEae

systems for | and
followup, ell ménufacturers are required
to comply with the complaint file

i i device 1 8
also are required fo comply with the
general recurds

Sulpers Du-Danital Prouthetic Deviess i

to ensure that FDA has access lo
complaint files, can Investigate dzv.cn-

related Injury reporte and

about preduct defects, can di
whether the 1 ‘s
actions are ad snd can d

whethar the exemption from othor
sections of the GMP regulation ls still
appropriats,

In goneral, FDA hes not initiated

posals ig exempt of
davices from requirements under secrion
510 or 520{f} of the act, but has acted on
the basis of exemption
recommendations of the device
classilication panels. However, FDA hos
proposed occasionally 1o exempt
manufacturers of cerisin devices
clasaified into class | or clasa I froii. the
requirements of cerlain sections of (ue
GMP regulation, according to the abave
exemption criterta, Manulaclurers und ,
ather interested persons may submit
commenls on the appropriateness of the

i
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Dovhi.u Considered by ’l‘wo or More Cynacology and R-d(oflﬁa;(q v . ’
Py d hic film i
Cbatetrion-Gynecotogy and Rediclogle L
‘The Dental Device chllon of the Lesdod |wun—0b‘lllﬂcl Gynocolouy snd N .
Ophthelmic; Ear, Nove, Throa; and Radiolog ;
Dental Dovices Panel and the other hldld opuulur radialion prolllmr— . ‘ .
panuls listed below made classificati Ol and o
the - Norvous System vend H
. o sle - H »
following dovices; ’ Comprosssd gue zyllner and valve-- )
Rewplratory snd Narvous Bystem 8
Device~Othor Panels , Anzigesiafunesiberis gas machinew ¢
X-ray o tie—Obatetrl y and Nervous Bystom '
- sud Radlologic . Rnuucllallnn and smorgency oxygen unl!- R
Exlra oral X-ray dentsl Dim—Obeletrics. { Reuspiratory and Nervous Bystem !
Gynecology and Radiologlc Cotlon applicator-{Gonorat Modica! .
Intra orsl X-ray dental Nim—Obsistrics- Avuloclave—-Conorel Modical "
Cynecology and Rediologle + Fihylone oxlde gas l\bﬂ“lab—cﬂwl’ﬂ‘ ' ARSI 1
. lnum!lyhu udlogmphlc ucnln-—Obmmm Modical B . . . FE
; LR N

) i ' S .
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|

45870

U.B.C. 3000, 972{

delegated g him (21 CPR 8,1), the.
Commlu\% or of Pood and Drugy
pro cbos c\Chnp\erlotTﬂlo 21 of ths

e of Paderal Regulstions be amended

by adding new Parl 872, Bubpart A, lo
road as follown

PART OII—DENTAL DEV!C!S

ae)).‘nnd under authori:

2. Resommended olassifihtion; Class

1 {gsnerai oontrois), The Pansl
recommends that this dtvlc? be exampt

. from premarket notiffoationjunder
a00tion 510{k) of the Fodenl Food Drug,
and Cosmetlc Act (21 U.S.C 1313
reoorde and reporis requ!rubonu undor
section 819 of the aot {21 U.8.C. 360},
&nd the guod mennfscturing praciics

If under section 820{1} of the act

with the Hearlag Clerl( Food und brug.
Administration,
Datod; Deosermber 16, 1080,
Willtam ¥, Randolph,
Acting Atsoolole Commlulamr/or
Regutatory Affairs.
172 troo. w>-39614 Fled 1318401 3 it
$ILUNG CODE $110-03-M

2

e s
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develvpment of the proposs reguiniion,
The Danind Davice Classith ton Panel,
an FDA advisory committes, mada the
following recommendalion regarding the
clussilication of doatal X-ray fm
holders:

1, klontiflcation: A dental X-ray flin
holdear is 8 device nsed to position and
1o hold X-ray il tnelde the mouth,

2. Recommunded chigsification: Claes
¥ [gonorat controle), The Mane)
recommends thal this device be sxompt
from promarkot notificalion under
sevilon 510{k) of the Federal Food, Drug,
and Cosmatio Act {21 U.S.C. 380(k)),
rocords und ropurts requiremenis undor
gectivn 519 of the act {21 U.S.C. 380i),
und the good manufucturing practicy
rogulation under sectiun 520(1) of the uct
{21 U.8.C. 360{R),

3. Summary of resaans for
recommendution: The Panel
recommends that denisi X-ruy film
holders be classifled inlo clasg | bouavso
the Panel bolieves that goneral controls
are sulficiont 1o provide ronsonuble
assusance of the safsty and
effoctiveness of the device. This device
has baen used in dentistry for many
years, The materials used in the davice
that coniret the body have known and
accepleble properties. Tho Pans}
believes that manufucturers should not
be raquited to cc:mply with premarket

recorde and reports reguiremonts, and
the good munufncturing proctice
regulation becausa the Pano] bolleves -,
thut defeuts In this device are readily ¢
apparen! to the ysor, .

4, Summary of duta on which the
tscommendutjon 1a basod: The Pane}
bused Ita recommendation on the Panel *

|

would provide ronsonable nesnrance of
tho aafaty and olfuctivensas of the
duvica, The pgenoy ulso belinves that

§

e
Uatad: Navﬂmlu.’v L, U0

Willam ¥, andolph,

Autiig Associote Commivsivaer fur

there Is auificl o
establiul o performance slandard for
this devica,

cgulatory Affai,
19 Dok w024 Filed 12-20-9 B 4h nan]

WALING COOE 4110004

Baceuse the agenay hsa
that dental X-ruy {ilm holders should be
lassified into clase I rather then clnss
1, tho ngenoy 8 not roquired to publish &
rogulation adopiing ur rejecting the
Panel's recommendation thal thls dovice

21 CFR Part 872

{Dookes No, TON~2043)
Meddical Dovices; Classification of
b e

Le exempl from p
procedures undsr ssatlon 810(k), recozds
and raporly raquirsments under section
518, 4nd thd good manufacturing .
praclica regulution under section 520(f)
of the act,

On Apri} 26, 1978, the agenoy
termtinutod o)l of the device

{ panels aad

biahed

- AGINCV‘:

gam Allgy!
{ ang Drug Admintateation.

ACTION: Propossd rula.

SUMMARY: The Vood und Drug
Administration (FDA} is isauing for

. public cémmient a proposed regulation ,

clussifylng amalgam atloys into class Il
{performance standards}. FDA is also
bitaking th il

thom withs the smne funct but with
néw nomes and u new structure. FDA
publiahed notiovs of these changes in
the Federsl Reglster of May 19, 1878 {43
TR 21000, 21607, ond 21868} and May 20,
1978 {43 FR 22872 and 22073}, This
proposad classification regulation
Identifios euch davice papel by the
{ormer nams, Further information
rogarding the deylce advisory
commiltnes and Hat of thelr now nomas,

i may bo found in the preamble to the
Litshad slsewk

of the.

Dental Davice Classlfication Panel that’
the device be classifled {nte clase {. Tha
effect of classllylng a device into class

(@ {provide Tor fha Taturp devolopmant

ol one of more petlormance BTERGATdS,
!a Hheure g ifgiﬁ ang e{!uci}vanﬂi of
ihe device, Alter consldiring publiec
dommants, FDA will ssue a finat
regulation clusslfying the device, Thess
actlons sre being taken under the

Medlcal Dovice Amendments of 1978.

general p p
in this issue of tho Paderal Reglster,

Therofore, uader the Federal Food,

oATEs: Co by March 2, 1961,
FDA proposed that the flnai regulation
based on this proposal becoms effsciive

bors’ parsonal k tedge of, an
clinlenl oxperfsnce with, dentul X-ray
fitm holders in the praciice of dontisiry,
& Riwke to healils Infoctlon: if the
materials used i the device connol bo
properly starilized, a patigni may
contract ayinfoction.
Pmpntnq,ﬁloumculun .
FDA diasgrooe with the Punel
) snd 18 propoaing that
dontal X-ray filin holderd bo classifivd
* Into clase i {performance standurdae},
"This decision is bessd on the knowladge
ihat  single dental X-ray film holdur
may be uwc! I"ur many putlents’and has
for

Drug, and Cosmatic Aot {secs, 513, * 90 days after the datefof its publicalion
701{a), 52 Stst..1068, 90 Blat, 840-640 {21 in the Federal Raglster. . :
U.8.C. 300¢, 371{4))} end under author! Wiltien to the '
dolegatud to him {21 CFR 8.1), the difice of the Hoaring Clork (11FA-305),
Commlssioner of Food und Drugs Food and Drug Admhyistrution) Rm, 4~
prropasos to amend Part 872 In Bubpurt B g2, 5600 Flshore Lane, Rockville, MD

by adding new § 8721006, lo read us, 20087, i

follows: T
l_ 272,908 X-ray fiim holder, N
{a} Identification. A dente) X-roy fiim
holder 1s 8 device used to position and -
1o hold X-ray film Ineide tho mouth,
{b) Classification. Cluss 1t
{porformance standards}, .
Intoras(ad pursons may, on or bolote
March 2, 1981, submit to the Hearing
Clark {11FA-308}, Foud und Drug
Admnistretion, R, 4-62, 5000 Fishets
Lunae, Rovkvilio, ML 20857, writlen .

the p
wicrourgunisime boiwoon patjonts,
"Therofors, these davicys muat be
constrogiod of matorialy that con by
properly slerilizod. The agenuy bolioves
{hol & parfermance stendard is
necassary lor this device bouuse
goneral controla alons ere wvulficiont to
control the riiks to bealth jvesnted by
the device. A performanci iandard

. Samend4

3 this I Four
coplos of any commonis ure fo be
L 4, uxcapt that individusls ma

FOR FURTHEN INFORMATION CONTACT:
Cregory Singleton, Dursdy of Modical
Dovices {HFK-400), Fuod and Drug
Adminisiration, 8767 Georgle Ave,,
8ilyor Bpring, MD 20010, 301-427-7638,
BUPPLEMENTARY INFORMATION:

Panel Rocommendatioh

A proposal elsewhero In this lssug of
the Fodaral Rogistor provides
backy d luformallou

of the prog
“The Dental Davice Classification Panal,
an FDA sdvisory commilten, mads the
following revommondation regarding the
inesif) of alloys:

the

submil ons oupy. Commients are to be
identlfled with the Honring Clerk docket
number found In bruckets In the heading
of this doowipont, Recolved comments

, ldentificatlon: An amaigem alloy is
dsvice thut conslels of A motajlic

substanco thal js mixed with mercury lo

form filling materia! fur deutal caries, -

way be woen In the above offics betwean' & Recommiended classification: Class

pan., Monday through
Friday. : . '

K4

1 {porformance standurds). The Panel
racommuends thut estubiishing 8

Fodaral 1 gister / Vuvl, 48, No. 281 [ Tuesday, D

b,

30, 1080 [ Prop

d Rulos 48081

Proposed Classification

- PDA sgrs#e with the Ponel
reconunendation and is pooponing thut -
gold-bugod aloy for chint Luse by
aluseified inlo class I {3 srmunue

Choae s b osrees st

atamadueeten

9 a1, and 4 p.m., Monduy thirough
FPriday,

Datoth November 18, 1900,
Wiltlam ¥, Randuiph, i
Aallnf Awsoviaty Commizstoner fur
Hupirlitore Atfaice,

contaln emaller quantitioa of other
melals, such an coppoer, gold, and
platinum, it [s used lo fubrioste dentol
appllounces such as crowns snd bridges.

2, Regomnionded clussification: Glaws
it [performanne standurda), ‘the Panel
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& medium priority.
3..8ummary of reaschs for
recommandstion: The Pane!

recommends muw__-_lw
classified into clas? £8 aterinis
used Tn (he devivd that contact the

[ el a generally sccepted a

ataTic] fivel of esus compatibility.

& Pang) XZIALY] Tal conirels
alone Would not provide sufficient i
& ATacts Lhe
‘angi Delieves inal a perior
‘slandard Would provide re 13
aisurance of the
SlTecTvEnees of the device

]

W!g !ﬂiﬁiﬁﬁi‘go .
1l # petla 7

3 Ay cRdala pn which the
recommendalion 18 based: The Panel. .

ased Jts recommendstion off

iembers’ persanal knowledgs of_and

porformance ollndull‘nr this dovice be

Y
: {2} Adverss gastric
i fon of the

U.8.C 300c, 571{s))) and under authority
dolegated to him (21 CFR 5.3}, the
Commissioner of Pood sand Drugs
proposss to ymend Part 572 by adding
new Subpart €, which Is reserved, snd
adding new Bubpart [J and § 872.3052, to
read ax follows:

SBubpart C—Hestrved :
Bubpart D—Prosthetic Devices

§972.908 Amaigsm aoy, .

{8} Mdentification. An amalgam alloy *
is # davice sl consiats of ¢ metallic
substance that {e to be mixed with
mercory to form filing material for
dental caries. - o

{b} Clossification. Clasa {1
{perfonnonce slandsrds). .

Interasted persons may, on or before
Murch 2, 1961, submit lo the Hearing
Clerk [HFA-305), Pood and Prug
Administration, Rin, 4-02, 5600 Fishers
Lane, Rockville, MD 20857, wrilten

ding this proposal. Four

P or the mixed
may be hirmfol to the pationt’s digestive
or respiratory tract, {b] Adverve tizsue
reaction: if the materisls n the devics
are not blocompstible, the patient may
have an advarse lisaue reaction.
Proposed Classification

FDA sgroes with the Panel
recommendation. and is proposing that
amalgam alloys be c‘mgﬂe:’i‘:‘n(o class
11 {performance standurds). The sgenc:
belfeves that a performante ilandara iy
pecessary Tor this devica because |

general conlrcgl alone are neallicient to
conlrod the risks 1o heaith presented by
f

cuptes of any comments are to b‘e

sctions wre being taken under the
Msdical Device Amandments of 1978,
¢ATRE: Comments by March 2, 1001,
FDA proposes that the final regulation
basod on this proposal become effective
50 dayn altar lfm data of lts publication
the Podaral Registar,

ADDRESE: Wrilten comments lo the
office of the Hearing Clark {HFA-305),
Food and Drug Adminlstration, Rm, 4~
62, 5000 Pishers Lane, Rockville, MD
20857 :

POR FUNTHEN INFORMATION CONTACT:
Gregory Singleton, Burean of Medical
Devicas (HFK~460), Food and Drug
Administration, 8757 Georgia Ave.,
* Slver Spring, MIJ 20910, 301-427-7536.
BUPPLEMENTARY INFORMATION:

Pano} Recommendation

A -propasal elsewhere in this ssue of

the Fmioul)kosimr provides "
back 5 | .

elo of the d regul

The Dental Device (Elq:nlncnllu; Panel,
an FDA advisory commities, made the

submilted, except that may
submil one copy. Commentia ste to bs
i entified with the Haaring Clerk docket
1 umber found in brackels Iu the heading
¢ this document, Recelved comments
110y be seen In the above office between
9 am. and 4 p.m.,, Monday through
¥iday. R

Dated: November 19, 1950,
{/flliam F. Randolph,
Acting Asseciote Coqumissivner for
1 egulatory Affairs.
1" & Doc. 30-3023 Filed 12-29-00 K48 s}
LILLING COOE 4510-0%-0

{hg @dvice. A perfornance !
would provide reasonable assuraaces of
the safety and elfectiveness of the

device. Tha agency also beligves that
thare Is salficlent (AIGrHEII0]
Srlarmance alandard for

1 A T
; I 28, 1078, the dgency
terminated ail of the device
Tassifi panels and blished

L1 CFR Part 872

(Uocket Ho. 78N-2844) .

g garding th
classification of gold-based alloy for
clinical une:

1. identiflcation: A gold-based siloy
for clinical use is & mixture of metals,
the major component,of which {8 gold. It
may also conm;x amaller qunrlxllmel of
silyar, copper, platinum, or palladiym. It
15 used To fabricale custom-made dentsl

. appliances, such as crowns and bridges.

2. Recommendad classification: Class -
1l {performance standards]. The Panel
recommends tha! establishing a
performance standard for gold-based
alloy for clinical use-be a fow priority.

3. Bummary of ressons for .
recommandation: The Pansl
recommends that gold-based allay far
clinical use be classified into class I
because lhe meterials usad In the device
that contact the body ahoutd'meel 2

Hedical Davices; C of
iold-Based Alloy for Clinical Use

AoeNey: Food and Drug Administration.
ACTION: Proposed rule, R

an
faval of lissue compatibility. The P’ane(
balleves thal general contrpls alone
would not provide sufficle§t contrgl
} istic, The Panel

them with the same but with
new names snd a new atrucfure, FDA
published notices of these changes I
the Federal Registar of May 19, 1678 {43

. FR 21600, 21868} and May 26, 1978 {43 FR
22672 and 22673). This proposad
classification regulation identifles each

the former name, -

~uMMANY: THe Pood and Drug
dministration {FDA} is tssuing for
jiubllc comment a proposed regulation
lassifying gold-based slloy for clinlcal
aae inte cluss Ui {performance
standards). FDA ls also publishing the
ecommendation of the Dental Device *
Classift Ranel ths! the device be

Further B g the device.
advisory commiltees and list of their
new namas may be found in the
preamble to the general provisions,
published elsewhere in this insue of the’
Pedorat Register, -

Therefors, under the Federsl Food,
Drug, and Cosmetic Act {secs. 513,
701{a), 52 B1at. 1055, 90 Stal. B40-548 (21

.

classifled into class {1, The cffect of
classifying a device into close H Is to l .
provide for the future development of |
one or mora petlormance slandarda to
ussure the safoty and sffectivenevs of '

bellavef thai a parformence standard
vide reasoneble assurance of
the aafet§ and effectiveness of the
d that there is sufficlent
informatiég to establish a perfoimance
standard, °

4, Summary of data on which the
recommendation is based: he Panel
based lts recommendationbn the Panel
membare' personal knowldgigs of, and |
clinical experience with, the device in
the practice of dentisiry. .

5. Rlsks to health: Adverse lissue

i 1s used in the device

the davice, After public

commenty, FDA will issue a final
regulation clasaifying the device, Thes

are not biccompatible, the patient may
have an adverse lissue reaction,

s5pa2 g Federal Registar / Vol.§ib, No. 261 / T&esdsy. Dacember 30,

1980 / Propossd Rules

gé

oo "

Foatoty and off

of the dovice.

general provisions, p

in this lesus of the Federal Raglstar.
Therefors, under the Federal Food,

Toaim wmd Mnamatin Ant feck. 513,

1 rha sffect of classifying a devioe inlo

1ans 1o o roquire that the devica meot
aly the ganersl controls applicable lo

"bettaves that manufacturers of this

device ﬂw\ll‘d not bg roquired to c?mp!y

withp P
vacords and reporty requirements, and
tn mand mannfantiring oractios




161

fis363 Patliral Naglstur / Vol. 45, No, 251 / Tuesday, D bor 30, 1000 / Propused Rules

trsiens »

gensral vis, published eleawhein  wefety and offectt of the devica. betieves that manufaciurers of thia

in this issue of tha Kederal Reyister, The slfect of classilylng & devies Inlo device should nol be required to comply
0 A '

‘Therefore, under the Pederal Food,
Drug. and Cosmetid Act {sors. 513,
701{x}, 52 Btat. 1055, O Stat. 540-548 {21
U.8.C. 300c, 371(«)]("“{ under suthority
dalegsted to him [2) CFR 5.3}, the
Commissloner of Foed and Drugs
gmpowl to amend Part 872 in Subpart D
y adding new § 872.3070, to read as

{follows:
$372.3010  Precious metsl slioy tor cilnica)
e, .

{a) Mentification. A precious metai
slloy for clinjeal use fa a ture of
metals, the major components of which
are sitver and palladium H may sleso
contain smeller quantities of other
metals, such as copper, gold, and
platinum. 1t Is used to fabricate denta!
spplinnces such as crowns and bridges.

(b} Classification. Class 11
{performance standards}.

Interested persons may, on or before
March 2, 1861, submil fo the Hearing
Clerk {HFA-305), Food and Drug
Administeation, Rin. 4-82, 5600 Fishers
Lane, Rikvﬂlu, MD 20857, written

gand s preposal, Fois
coples of any commaents are to be

!

class Fin to roquire that the device meel
only tho general controls epplicable to
al} devices. After considering public
comytents, FUA will lasug o Jinal
regulation classifying the davice, These
actions are buing taken undor the
Medical Dovice Amendments of 1978.
oATES: Commaents by March 2, 1881.
FDA proposas thet |{c final regualtion
bused on this propossl becoms

aflective

with pi P
rucorde and repurts requirements, and
the good manufacturing praclice
rogulation beoause this is & aimple
devlce that presents no undue rlsks to
health when used In a normal meaner
end for the purposs racoamended.

4. Summary of data on which the
recommendalion 1s based: The Panel
based its recommendation on the Panel

barat P \adge of, and

30 duys ofer the date of Its
in the Foderal Ragistar. N
ApoRESS: Wrillen commenis to the
office of the Hearing Clark (HFA-305),
Foaod and Drug Administration, Rm. 4~
2, 5600 Fighers Lang, Rockville, MDD
20857, R
FOR FURTHER INFORMATION CONTACT:
Gregory Singleton, Bureau of Medical
Devices (HFK-460), Food and Drug
Administration, 8767 Georgja Ave.,
Silvor Spring, MD 20910, 301-427-7538,
BUPPLEMENTARY INFORMATION:

Pauel Recommendalion

A proposal slsewhsre in this lssue of
the Federal Reglister provides
back 3 it the

P, of th ath

submitisd, except that individuals mu; *
submlt one copy. Comments are to be

identifled with the Hearing Clerk doc! et
number found in brackats ‘ln the headung

the ]
The Dental Device Clansification Panel,
sn FDA pdvisory commitias, made the

g
1ol

of mercury and alloy

of Ihie d
may ba seen tn the above office betw.en
¢ a.m. and 4 p.m., Monday through
Friday. .
Dated: November 19, 1880,

Witliam P, Randoiph,
Acting Associate Commissioner far
RBegulotory Affoirs.

L FRDoC 103002 Pl 53-8 K4S s}
SULING COOE 4110-05.48

21 CFRPant 872
[Dockst Ho. T8N-2846]
Medicai Davices; Classification of

dispensers: .

1. Identification: A mercury and alioy
diapenser is s devjce used 10 measure
and dispense a prédetermined amount
of dental mercury {n droplet form and a
premeasured amount of alloy pellets, |
‘The device usea a apring-activated valve
to deliver the materials into & mixing -
capsule, B

2. Recommended classification: Class
1 {general controls}, The Panel”
recommends that thin device be exempt
from premarket notlficalion procedures
under saction 510{(k} of the Federal Faod,
Drog, and Cosmatic Act (21 U.S.C.
380{k)}, records and reporty

Mercury and Alloy Disp
aaency: Food and Drug Admindstration,
ACTION: Proposed rufe. ¢
SUMMARY: The Food and Drug
Administration (FDA) Is lssuing for
public comment & proposed regulatic 3
classifying mercury and alloy dlspeq el

¢

qi  under section 518 of the!
set {21-U.8.C. 3601}, and the good
manulacturing practice regulation under
section 520(f) of the acl {23 U.B.C.

3. Summary of reasons for -
recommendation: The Panel
ury and alloy ¢

recommends that merc
‘ be fied Into class

into class I {p d
FDA is alto publishing the

recommendation of the Dantel Devir )"
Classification Panel that the device {0
classifled into class I (general controis),
Ths elfect of classifying s device int.
class I 12 10 provids for the future
development of one or more
performance standards to nexure the

8384

controls are quificlent to pravide
reasonable assurance of the salety ani
elfectivenoss of the device, This device
has been used In dentistry for meny
years. The malerlals used in the device
that vontast the body have known ey
accepiable properiies. The Panal

becauae the Panel belleves that ganeri]l

dg
clinical exporience with, mercury snd
sliay dispenaers in the prectice of
dentistry,

8, Risks 1o health: None ldentified.

Proposed Classification

" FDA d(ug;al with the Panel
redGmmendalion and (s proposing that

syercury and alloy dispeneers be

{ into class H {perf @
standards). Mercury lg (_q;l% 1¢ humans.

Por many years, spiilage or {sakuge o

mercury has basn conkidered a hazard
1o dental patlents, the dentias, and siafl

workers. Leskage of mgrcu:g from the
device ﬂ\l! cAusS acule or nic
QU

fifeury 1axIclt alaiion of
ge: FETy vapors. Pallure of the device to
Bponas an accurate amount of mercury
could affect the physical properties of
thercarie filling material, resulting in
early fallure of the fliling. The agency
believes thet a performance standard s
necasaary for this device Yscause
general controis alone are insulficlient 10
. control the risks to heaith presented by *
the device. A performance standard |
would provide reasonable assurance of
the safety and effectiveness of the
device. The agency also believes that
there Is sulficlent informalion to
establish a performance standard for
this device. N .
Because the agency has determined
that mercury and slloy dispensere
should be classified into clasa U rather
than cless I, the agency is not required
10 publish & regulstion adopting or
jecting the Panel d that
this device be exemp! frolk premarket
notificgtion procedures under section
510“(;%!00"’! and reporth requiroments
underéxkian 618, and the good

 manufafturing praciice regulation under
sectiofgi20() of the act,
On Aprij 28, 1978, the agency
terminaled'sll of the device

lagaift panels and
them with the same funct
new names and & new aid
published rotices of thes§ changes in
the Federal Register of May 10, 19768 (43
FR 21606, 21687, and 21068} and May 26,
1078 (43“?‘('2257.8 and 22373)‘. This

tlHahed

bos, but with
cture. FDA

fdoniilies sach device panel by the

B
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Clerk (HPA-308), Food and D
Administration, Rim. 4-02, 5600 Fishers
Lane, Rockville, MD 20857, writtan
comments regarding this proposal, Pour
coples of any commenls are 1o bg

Panel Recommandation

the l?udcn} R’ghlu‘pmvldu

A proposs) elsewhere In this [ssue o_!

4

d Tati:

lop of the 7

standard is nscessary to assure that
dental smalgam capsules can sefely be
used to perform this mixing process
without expoalng patients and dents!
care workers to metoury vepors and
hacauae seneral controls ulone are
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Clork {HFA~308), Pood snd Drug
Administration, Rm, 4-82, 3600 Fishers
Lans, Rockville, MD 20857, writien

commenta regarding this proposal. Four

coples of any commnents ars to be
submitied, except that individuals may
submit one copy, Commants are to be

idenfified with the Heartng Clerk docket
number lound in brackets in the heading)

staudard s nacessary o assure that
dental amsigam capsules can safaly be
uned 1o perform this mixing process

without expos! atjspts snd dental
G wai RL] and
58 ganeral Cantrols alone are

ta control the risks to health

Panel Recommendation
A proposal eisewhere In this lssue of
the Foderal Reglstar provides "
i the
Jevelop of the p 3 regulati
‘The Dantsl Device C! Panel,
H‘F‘D{\ advisory made the

d by this device. A performance

ding the

dard would provide reasonsble

of dental

tassiflicall
1

of thin Récalved

may be seen in the above olfice botween

¢ o.m. end 4 p.m., Monday threugh

Fridey. .
Dated: Novamber 19, 1880

wiliism P, Raadolph,

Acting Associate Camminsioaer for

Rogulotory Affeirs.

7R Do, 0-3425 Filed 15-28-0% 843 e}

BAMO COOE 4110~-00-4

21CFR tlrt 872
{Oocke? No. 78N-2848)

Medicsl Devices; Classification of
Dental Amaligam Capsulés

AoencY: Food-and Drug Admiaistration.

ACTION: Proposed rule.

summany: The Food and Drug
Administration {FDA} is fssuing for
public comment a propased regulation
| ing dental 1 peul
into class i {petformance standards}.

. FDA is also publishing the.
recommendation of the Dental Device
Claasification Panel thal the device be
classifled fnlo class | {general controls).
The effect of classilying a device into
class I {s 1o provide for the Tuture
developmenit of one or mere
performance standards to aasure the
safsly and slfectiveneas'of the device
The effact of classifying a device Into
claes [ 18 to require thet the device meut
only the general controls spplicable to

1. Identification: A dental amalggm
capsule is & contalner device in which
uiiver alloy Is mixed with mercury to
form dental amalgam.

2. Recommended classification: Class
1 {genersi controls), The Panel .
recommends that this device be exempt

of the,safety and
effectiveness of the device. The egency
also belteves that there is auificlent

lon to eatablish & perft
stundard for this device.

Bacause the ggency has determined
that dental amalgam capaules should be
classified into class I rather than class
1 th; agency s not required to publish a
; oot tecti

{rom records and reporls req:
under 'g;wd- .
D e Frecie.
> an T praclice

regulation under section 520{f) of the act
(21 U.S.C. 3003},

3, Summary of reasons for’
recommendation: The Panel

ds that dental

3
Panel recommendation that this device
be exsmpt from the records and reports
requirements under section 519 and the
R0 facturing practice Lath
under section 520(f) of the act.
On Apri} 28, 1678, (he agency

terminated all of the device

Inasl panels and reestablished

capuules be classifled into clasa |
because the Panel belisves that genoral
controls ate sufficient to provide
reasanable assurance of the aalety and
effectivenass of the device. This device
has been used In dentistry for many
years, Tho materials used in the device
thal contsct the body have known and
ncceplable properties, The Panel
believes that moanufacturers should not
be required to comply with records and
reports requitements and the good
menufacturing practice regulation
because it is a simpls device that
pressnts no undue risks to health when
uged in 8 normnl manner and for the
purpose recommendad.
* 4, Summary of data on which the
rocommendation fa based: The Panel
based its recommendation on the Panél
bers' potsonal § jadge of, and

all devices, Aller idering public
comments, FDA wiil fssus 2 final
regulation classifying the device, These
actlons are being taken undet the
Medical Device Amendments of 1876.

clinical experience with, dental

amalgam capsules In the practice of

denllllr;v(‘

§. Riaks to heslth: None identified. ‘
<

DATES: Comme'le‘(s hi N:_arc{x 2, 1081, I Proposed Classification
FDA p! al the final lation # 3
based on this proposel become 78-241. MS‘PA = with the Panel

effective 30 days after the date of its'
publication in the Federal Register.
ADDRESS: Writlen commaents to the
office of the Hearlng Clerk (HFA-305),
Food and Drug Adminlstration, Rm. 4
82, 5000 Fishers Lane, Rockville, MD

POR FURTHER INFORMATION CONTACT:
Gregory Singleton, Bureau of Medics!
Devices {(HFK-480), Food and Drug
Adminisiration, 8787 Georgls Ave,,
Bilver Spring, MD 20910, 301-427-7530
SUPPLENENTARY INFORMATION:

85960

3

cHFoRIg g hroug

{iRalanion of mercury va ors. The

] elleves (hal o performance
. 1

Aid e proposing lha‘*

* JSRImEAE capsulea be classifie

them with the same functions, but with
new names and a new struclure.
lshed notices of th b i

LA ¢ n N
the Pedoral Reglster of May 19, 1978 (43

" PR 21608, 21687, and 21688) and May 26,

1976 {43 f'& 2267.'2 and 22673)‘. This

identifies each device panel by the
former name, Purtheg information
regarding the device advisory
committees and list of their new names

" raay be found In the preamble 1o tho

general provisions, published elsewhere
in this fssua of ths Faderal Register.
‘Thersfore, under the Federal Food,
Drug, and Coumnetic Act {sscs. 513,
701(a), 62 Stal, 1058, 90 Stal, 540-540 {21
U.S.C, 360c, 371(a))) and upder authority
delegated to him (21 CFR {1}, the
Comimigstoner of Pood and Drugs
proposps to amend Part 872 in Subpart

by ad new § 872.3110, to reed as
follows:
§072.% - Dantal amalgam capsule.

{a} Idenlifjcation. A dentel smalgam
capsule is 8 conlainer device in which
silver alloy is mixed with jercury o
form dental amalgam.

(b.) Cla:niﬁcolioﬁt. C‘!ns 1

inlo class U {p )
Dental amaigam capsules are used to
mix i is, one

of which {s mercury, Mercury is toxic lo
humans. For many yeurs, spi

akage of meroury hns besn gonsidergd
2 hazard to dental patients, the dentis

and stalf workers. Leakage of morcury
from the device maY cause RO

Y Yox]e]

'

T
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interested persans mny.‘on or before
March 2, 1981, submit to the Hearlng
Clerk (HFA-305), Food and Drug
Administration, Rm. 4-02, §600 Fishers
Lane, Ronkvmmkﬂl 20087, written

8 this Four
copies of any.comments arg fo be
k d, except that individuals may

submit ons copy. Comments are to be
identified with the Hearing Clerk docket
number found in brackets in the hesding

- ERR
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b 303000

i Ridea -

56033

rogutation elassifylng the device. ) se,
uctions wre being laken under the
. Mpdical Davico Rmendmeats of 161 .

DATES: Comments by Murch 2, 100
FUA proposes thal J;e (iral regulation
baspd on this propoas! become effeutive
30 duys after the date of s publicnton
in the Federal Reglster.

ADDRESS: Wrlllen commants to the
oftice of the Henring Clork {HFA-Ju3);
¥oud und Drug Adminiatration, R, 4~
62, 5000 Fishers Lane, Rockville, MD ¢
20857, ¢

FOR FURTHER INFORMATION CONTACT:
Cregory Singleton, Bureau of Modicul
-Devices {HFK-460}. Food and Drug
Adminisisation, 8757 Georglu Ave.,
Silver Spring, MDD 20910, 301~427-7530.
SUPPLEMENTARY INFORMATION:

Panel Recommendation

A proposal elsewhere in this issue of
lhc Fedaral Rogmex provides .

1he arllole Btates that bufyros &
componite resin bs bsed for resturution.
the looth epamsl 1 etched with 50
percont phosphoric acid, which may
Irsitats the looth pulp.
5. Risks to henllh (a) Perpdontul
and

by adding new § 8723080, to rond as
follows:

" §872.3650 . Tooih shade resin material, ¢

{v} Hontification. Tooth ehade resin
mutorial is & dcvlaa composed of
s such as bisphupol-A glycids! *

disoase: D
& restoration made wllh this device muy
cause plaque accumulation and lesd lo
perlodentsl discuse. {b) Pulp damage:
Biching with 50 pctccn( phcwhorlc acid

meihncrylute {BJ5-CMA) that Is used 1o
restare curlous Jeslons or nimclurnl
‘defects in tecth, L

(b’ Claul/mala'un Olans H

belora the ma
cauze Wwoth pulp dnmuse unless the
pulpis pmperly protected. .

Proposed Chummuon
FDA agrees whth the Punot

" Interestéd persons May, oa or before
March 2,.1880 submit to the Hearing
Clerk (HPA-305}, Food and Drug
Administration, Rin, 4-62, 5000 Fishers
Lane, Rockville, MD 20857, wrilton
1g this proposal. Four

recammendation and Is p that
tooth shade resin matetials be' clan(fled
% into cinay it {performance siandards).
The aguncy believen that a performance
slundurd I8 necessary for this device
bocnune gencen) controle slone are

tent to controf the risks 1o health

g the
Tovel 1 requlnti

d by the device, A performance

the prog g
The Dental Device Classilication Panel,

andndutd would provide reagonable

copiu nf}fny nammaml are to be
i except that individuals may -
submit one copy. Comments are to be
fdentifted with the Hearing Clerk dockel, -
number found in brackets (n the heading
of this documen!. Raceived commonta’d '
muy be seen in the above office belwoen
8 u.n. end 4 pm, Mondby through
X'n iy

und FDA advisory maduy the o of the safoty and .
g the | ell of the device. The agency Duted: November 19, \960. "

classifcation of loo(h shade resin iso betieves thal there is sufficlent Willam F, hndnlpb . v
mnterials: inf lon {o estublish a perf: Acting Associ ionor for

1 Identmcuhan‘ Tooth shade resin atandard for this device. . Rognlatory A/faxn
mulerisl is & device composed of " Ref 1FK Dioc. 800078 Fidod 12-20-80: 845 wn} S
mulerisls such ss bisphenol-A und (Relarencs BILLING CODK 4110-03-4 . .
glycidy! methucrylate {Bls-GMA) Uit s ‘fhe foll has been

used (o restore carlous leslons or
structural defects in !eclh Y
Clase I +

placed in the umca of the Hearing Clerk
(nddrcn above) and mny be seen by
ersons [rom 8 a.m. lo 4 P,

2
{performance slundards). The Punct
recommends that estublishing o -
performance standard for this devic.: ‘:u
& Jow priority,

3, Summury of reusons Ion
recommendation: The Panel *,
rocommends thal tooth shudg resin
materlals be clan!hed lnlo clussli

i Monday through Friday.

U Llee GLuf I\.Orlavum G. C. Schidi,
- und R, L theen, "Histolugical Studies of en
+ Adhesive Patnt-on RostoraUive for Cervicnl
. Abrasions” Avsiralion Dental Jaurnal,
20:304-300, 1075,

On Apnl 20, 1978, the sgency
d all of the device |

because imp

AT

ziCFRPanSTE
'« 1Dockst No. 78N-2894) |1
Kodical Devices; Clasaification of
ental Mercury {
adence: Food und Dey,

/\dmlnirlm! ion,
ACTION: Proposed rule,

SUMMARY: The Food and Drog | .~

* Administration (FDA} Il !uulng l'or
. pluhllc

of the resin mn;' cause ihentng uf the
_restorutive surface, which results in
"discoloration of tooth enumel and
plequs uccunulation en the tooth, ‘tha
anuterisls used tn the devico should niwot
a ganerally ecceptod salisfictory kevel
of tissue compatiblility, The Pascl
belleves thut general controls alon:
would not provide sufficlent control -
over this characterisile, The Punel
Lelieves that n por!ormnnca n!und.ud

panels snd

denhl morcury Into class f

them with the sume | but wilh

1Tvi
{s A Is alse

new numes and & new FDA
published noticos of these changss in
the Foderal Roglsler of Muy 18, 1878 (43
FR 21608, 21667, and 21000} and May 28, «
1076 (43 FR 22672 and 22073). This
proposed cluesification regulation
fdentiftes each device panel by the
formor name. Further information
regarding the devico advisory
and st of thelr new numos

would provide
safuty and eﬂachvw‘\eu of lhu davn o

may bo !cund in the preamb)e to ﬂm

and that'there is
to estublish a performance’ standnrd.

4, Summary of data on which the
regommendation fs based: The Panct
Lasod Its recommendation on the Punel
members’ personal knowledge of, und
clinteal experienco with, thy device i

the prnc!lcs of denlatry, ent on an
article’by G L Lee, MDD, u\ 8. {ref. ),

general pr
in this ssus of the Fodorsl Reglstor,
Thorofore, under the Federal Food,
Drug, and Cosmelle Act {socs. 513,
701{u), 52 Stat, 1065, 60 Stal. B40-540 {21
U.8.C. 360¢, 371{a)}} and undpr suthorily
delegated to him (21 CFR 6. ﬁp the
Comnilasioner of Food and Drugs

" publishing the recommendation of the
Dental Dovice Clagaiflcation Panc! thot
the devics be classifled nto cluss I The
effect of classilying e device into class It
1s lo provide for thq future development
of ane o tnora performance standards
to'assure the safoty and eflectiveness of
the dovico: After considering public
comments, FOA will issue u final
regulution classifying the device, These
sctions ara being teken under the
Medica! Devics Amendments of 1676, |
DATES: Comments by March 2, 1981,
FDA(Yroposns that the final regulation
based on this propossl become effective
30 days afler the date of s publicution
in the Fedoral Register.

" ADDRESS: Written comments lo the

proposos to emund Part ﬂ72 In Bubpart D oifice of lha Hoarlng Clerk (HFA—Gos).

Paderal Register / Vol 43, No. 251 / Fuesday, Decamber 30, 1080 / Proposad Rulas~

86038

bare’ personal of, and

lato pmvlde Ior ths Tutpre & it
of one ot more performance Yanda Js
io aveure the safely.and effeélivene: ol *
ke dovice. Alter consldering public
soriments, FDA will ssue a flna)
-egulntion clussifying the device. 71 w0
scllons are being inken under the
Vodicsl Davice Amendmonis of 14
~aven: Commbnis by March 2, 1001

clinical oxpesience with, lhe  device in
tha practice of deniisir;

5. Rigks to healih; [a? Adlvorse tisaue
rouctton: f the materiais In the device
are not blocompatible, the puliont may
huve na adverse Hssue roaction, {b)
‘Toxie raaction: Alloys contulning nicke!
and boryllium may cause & loxie
enueilon In the patient,

coylol of n.r\y commenll are lu ba

d, exospt that
submit one copy, Comments sre fo be
iduntified with the Hearlng Clerk docket
number found in bracketa {n the heading
of this document, Roceivad tommonts
may be seen in the sbove olfjce botween
§ a.m, and 4 pav, Mandny thmugh
Friday. .
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s o

Poud und Drug Adminhtration. Rm, 4
62, 5000 Pighers Lana; Rockville, MU
20087,

FOR FURTHER INFORMAYION CONTACTS
Giegory Bingleton, Burkuy of Madicul
Devicea (TFK-460]. Fodd and Drug
Adminisiration, 8757 Georgla Ave,
Bilver Spring, MD 20910, 301—(27~7530
BUPPLEMENTARY IKFORMATION:

Panel Recommendation

A propoval elsewhere In this Issue of

the Feders] Registar provides
back } Inf, ¢ the

' 5 Risks o health: (J Mercury
puisuning: if the détvicd is not handled
properly, the user may suffer mercury.
polsoning from Inhalation of mercury
vipors. (b} Adverse tissua reaction: I
the materts] In the device fe not
blocompatible, the patient may have an
advores tlesue reaction,
Propored Classification
FDA agiees with the Panal
recommendmlon and (s proposing that
dentaf mercury He classified Into class i
{performance slandards), .
£DA has reviowed the medical!
on use of dental marcury in

of the propased
The Denta} Davics Classificaiion Panel,
an I-‘DA advisory cummmee. mnde the
g the

classiflcation of deata] mercury‘

1. {dentification: Dental mercury la a
device compused of mercury that Is used
#3 & componeni of amuigam uloy i the
restoration of dental cavitles or broken
tonth,

2. Recommended dassification: Class
i {performunce sjandards). The Punst
recommends thui esteblishing 8
periotmnnce standard for this device be
& high prl

3 Summnry nf ressons for
recommendation: The Punel
rocommends that dentul mercury be
classified Into class 1] becouse the
meterial in the dovice should meet o
generally scceplad satisfuctory level of
u.m compatibliity. Dentul morcury ia

co and mual be ha
pmgarlz i conirol Wié hazards it
presenis, The Panel believes fhat
§OReral tontrols slone would not
provide sulficlent control over this
charsctaristic,

The Panel beljeves that & performace
standard wonllfprovide rensonulile
assurance of the safety and

“ effactivenias of the device and that

§

there is sufficient informuilon to
establish a performance standard,

4. Summary of dols on which the
recommendation s based: The Puncl
based its recommendation on the Panei
members’ personal knowledge of, und
clinical oxperisnce with, the device in
the practice of deniistry, snd op an
urticle published in the Jourrnal of the
American Dentel Associntion “An,_
Environmenta! Sludy of Mercury
Contamination fa Denlul Offices™ {Rof.
‘13, The urlicle discpaaes he hazords
sssocialed with use of nercury In
<dentistry end concludes that there is 1y
danger of systemic pulsoning for
potiants whose tseth huve been rastors |
with amalgum containing mercury.
i{owever, if proper procadures kre not
followed, thera re putentisl hazards 1o
thoss who bandle mercury. *

dentisiry and hus found evidence lo_

] support the Panel recommendation,
Kawahars el of. concluded that the |
cytotoxicity of the amalgam Is.relnted lo
freo mercary nvaiinble after mixing the
alioy and the mercury, bul that

was nearly

FR 216006, 21667, and 21808} and Muy 20,
1978 {43 FR 22072 ond 22073). This
proposed clogsification regulation
tdentilios vack davice panel by the
formor uame. Purther information «
regarding the device advisory
commiitees and list of thelr new names
may he found in the preamble Lo the
gonerel provisions, published elsewhere

. In this issue of the Federal Ragisior,

‘Therslore, under the Federai Food,
Drug, and Cosmatic Act {secs. 513,
701(!), 52 Stat, 1088, 90 Stal. 540540 {21

U.8.C. 300c, 371{a)}) and under authorlly

« delegated to him (21 CFR 5.1), the
Commissioner of Fgod and Druge
proposes to amend Part 872 in Subpart D
by adding new § 672.:700. to read az
follows:

$872,3700 Dental mercury,
{a) Mentificqtion. Denta) moscury lv a
dev!ce composed of mercury that is used
) alloy in the

after {ate setting of the
{Ref. 2}. Catalde and Senils stbdled the |
results of implontation of amqlga‘m into '

in

al
rellamﬂun of dental cav}lhu o broken

teeth.
{b] CX lanp I

o,

the oruf tissues [Rel. 3}
cannective tissue oceurred with the
smallest pieces of amalgam without
inflammalory response, and Jarger
pleces hod connective tissue

{performance stendarde)!

Interested persons may. on or before
March 2 submit to the Hearing Clerk
(HFA-:!OS) Food and Drug
m, 4-62, 5600 Fishors

with some h
(mlcmargnnhm) response, The ngency

. Lane, Rackville, MD 20857 written
¥ Four

believes thato
nacessary for this device because

caplef of any comments urro fobe
d, except that Individ ma,

general controls alone are
conirol the risks to henlth prewnted by

mbmll ang cnpy. Comments are to ba
with the Hearing Clark decke!

this device, Ay
would pruvldu rensonable sasyrmce of
the salety and effectiveness of the
devlep. The agoncy alsg bolieves that
there is sufficien! information to
eatubilsh,a standard for this device.

Referancos

The luuowlng information hus beu
placed I the office of the Heuring ClqkT
{address ubove) and may bo seen byt
inlerested peraons from 8 w.m. (o 4 p.n
Maonday through Friday.

1. "An Paviranmental Stady of Merduryl
Contnmbintion in Dental Offtces," fouraalof *
ihe American Deutal Assoviation, Vol 89, b
Nov. 3674, ¢

2, Kesvahara, tL, 61 0k, * Cel)ulur Rospuiiscs
to Dentad Amalgam In-Vitro,” fournal of
Duntistry Research, 5412):394-401, Marchi-
Aprit 1975, -

3. Cataldo, E., ond 11, 8antls, “Response of
e Oral Tisaua to Exogenions Forelgn

number !mmd In brackets In-the heading
of this document. Received commenis
may be scen In the above office betwpen
9 o.m. ahd 4 p.an., Monday through
Friday.

Dated: Novembm' 19. Wl,o.
Wiiltam F. Randolph, X
Avtin }g Assaciate Conumissionet for
Regulatory Affaire.
TN 1300, DO-MRTT Filund 12-20-80: 596 ym]
BILLING. CODE 4310-03-1 !

21 CFRPart 872

{Docket No, 7N-2895) ‘
Medical Hgvices; Classification of
Base MetalAlioys

Aneney: Fgbd and Drug )\dmlnlslruﬂom
acrion: Pillfigped rute, . .
The¥ood and Dru

inds" Juurnal of | 45{203- |
lxm February 1974, .
" On April 20, 1078, the agency
\lvrm!nu!wd alt ofthe device
Y

! Adminlstration (FDA) Is issuihg for

public comment s proroud gulation
clussilylng base mets lnoyn nto cless
(perl A ls also

ponals und

[t4
Llishing the

of the

thems with the same f, but with
ngw nameos and & new piructure. FDA
published noticea of these chunges in

v

the Fedoral Register of May 18, 1978 (43 ’

* * Dental Device Classification Fanal thul

. the device be classified Inta clues 1. The
{nffoct of classifying u device Into class if

.

Federal Reglater / V I, 48, No. 251/ Tuesday, Docember 30, 1880 / Proposed Rules

‘86030
1. ldentifigation: A plnlogrnph ise
device tha}s sttathed to s patisnt's

haad dnd (3 used {o duplicate lower Jaw
movements to ald in the construstion of
rostorative and prosthetia dontal
duv(cu: A mnr)dng pun 1s atiached to

w+ aamnnnant of the devk:

hs act, ths agoncy may exemp! 8
manulacturor from seotion 510 only If It

good manulaoturing practice (GMP}

regulation under section 520(f).of the sct
{21 U8, ,C. 360{(1)), FDA s proposing that,
@ of this dovice be cxempt,

glndl that compliance with this ssciion
s not necessary for the p fon of the

in the facture of the davice, from

public hoaith, In the case of rog
snd Hating by manulasctusers of

punmgruphu. lho agoficy cansiot make
M mestont tha

o} requiremanta In the GMY regulailon
excapt § 820,180 Szt CFR 820,180}, whht

- respoat fo gonersi uqu!romenlu
n san 193
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.+ DEPARTMENT OF HEALTH AND
HUMAN SERVICES

21 CFA Part 872
{Dockat No. 78N-2630]

Dental Devices; Gonernl Provisions
and Classificalions of 110 Devices

class 1, 42 devices into class 11, 10

v devices Inlo cluss I, and, dagcndlng
" upon a'varlety of faclors, suci

intondod uses or cmnpon!(lan of the

- dovicas, 2 devices.into cinss { or class I,

2 devices into clase for cluss ), and 1
dovice into cluss Il or clase HI. To

B . The bill

8, 1801; 46 FR 15518), for intercated
.-porsons o submi wrillen comments on
the proposnh ‘The commenta received
and FDA's reaponses o the comments
are discussed below.

“In April 1085

B HER 3171(09" s Cong, 181
Sena) was Inlroduced In the US Tlouse.
he

1 wag o

reduce printing costs, FDA is publish
I)m gemzrul provisions and the -
in ane final rule: FDA -

Aocency: Food and Drug A ation,
Action; Final rule.

nrav)ousjy ublishod a separaie

sUMMARY: The Foed and Drug
Administration (FDA} s classifying 110

dental dovices. The preambla 10 this rule

responds to comments recelved on the

" praposed rogulstions regarding

classification of these devicea, Those
actions are being teken under the
Medical Davice Amendments of 1876.
EFFECTIVE DATE: Seplembor 11, 1087,
FOR FURTHER INFORMATION CONTACT:
- Gregory Singleton, Conter for Devices
. and Radiologleal Health {HFZ~470), -

' Food and Drug Adminlstration, 8757

- Georgla Ave., Silver Spring, MD 20810,
* ~ 303-427-7555. .
" SUPPLEMENTARY. mronua‘non.

“Tabis of Couteats
Dackground. '~

lishi

cinasificution rule and final
classification rule for each device.
Chassificotion of medical devices jn

. cdiaierclal dfstributlon s requived Biyw
nig ol 1970

leglulnlive proposal of the Depariment of
« Health and Human Services. Among

R j' othar things, the bill would have {1}
amended the nct to eliminate the
T slatutory culegory of clusa i, {2) mude
the

t of a perfi
slandard one of the several general
ta-that mey ba made appiicable lo

- the Medical Device Aménd
b, L2

U
Fedoral Pood, Drug, and C

usrnh“merrdmummmr"' a davise, nnd (3} streamlined the

{the acl) {21 U.5.C. 301-382}. The e(!eclm

of classifying a device into closs {8 lo

requira that the device contuuna to mec(
- only the general controls applicable to -

ll devices. The cifect of class!(yln &
davice Into clRRITTE 13 DIORIIE. l'ﬁ% 1.

GTire developmel mpte:,
erformange slglggmmmm i

* “The effect of clasaifying a devlcu fxs

- class [l i to require cach manufacturer

ol' the device to submit to FDA sd e
i3}

s reqmred oy su.llan §14 of the act. IT

- Ieglslution compurable to this bill

: becomex faw, there would be only two

categorics of devicea: class I {general

controls) and class l (premurket

. ugproval, currontly class H1). Clase Il

devicas would be redesignaled e cluss |

{* devices, Because the proposed

" legtstution contains traneitional

proyisions that convert clussifications

under the current law to classifications
“under the proposed law. FDA o’

to jssue ton rules

vk approv*\ pplicedl

ing walely -

B FDA‘?I"’ﬂorllln- (uv
' Performance Slandards,

€, Changeas in the Name of the Dentul Duvlcu

Advisary Commillee, ~

D Grouping of Stinilar Denial Devicea~—

. - Wilhdrawal of 87 Dantal Proposed
Rosulnltnm Because o‘ Difforel

This
" List nl D-nlnl Dw
C. Changes In Classifications. .
H, Bummary of Comments on Clnnlllcal!on

E. Dnnlﬂ Davlcao Not Bcina Chumod at
. Hy

and slfectiveneus lests for the devics, |

’ For a class Hi davics not considerad o

under the current law. ™

" B. FDA's Prioritios for‘ElmblIshlns
Grand.

new drug before the ! that
elther was in commerclai distribution
belpre May 28, 1876, or that is

mubplanﬂully oquivalent to a duv(‘w‘ thqt
“was in commercial distribullon before .
o thet date, aach npphculion l’or

4

| must be

10 FDA on or befare February 28, 1900,
<or W Gays FITOF b m‘mulgui}m ofg
pr

lﬁxnmpuum(or snch vices.

' 1. Classification Regulations Publighed lo "

Dals,
K Cudmculton of Two Duvlcal 'nat Sub}ucll

hich

pp 1 of the device,

1ppcurs lster, Davices that FDA

“ previously regorded a8 new drugs, or
newty offered devices that are not. .

of Denta} Proposed .
L. Minar Changes or Cisrmcmonm
M. Rafarences. - ¢« o
N. Envircamasnisl lmpuuL
0. Edoqomic’ (mpanl
A Background
N !n the Federal Ragiater of Doncmber
30. 1880 (45 FR BSQOZ—MIM) FDA

:the amendments, ars classified
atatute loto cluss ] and ulruudy arg

©t Y vequlred to have in effect an approvad
weritd supplication for premurket approval. See

sections 520{1} and 513{{} of-the acj {21

U.8.C. as0j(};
T ho prm‘x[n{blu lo qm gru?nwd

HERYT ‘“
ganeral p

« 1o the classification of dental devices
" and Individuat proposed regulations to
classify dental devices in commercial
distribution into ona or more of three

: regulatory clasacs: Class I (genoral

. controls), claes M (performance

+ standarda), and class I (premarkel :
‘approval).

In.this ("nal rule. FDA ls classifying

. 110 devices as follows: 53 devices into

of the general provisions and the

proposed regulntions classifying dentul -
devices nad the activities of the me!
Device Section of the Ophthulmls,
- Noso, snd Throut: and Dontal D,
Pantel. now the Duntal Davicuy Pa

1o a device \hal
“wes in commurc!n\ distributien befom X

In the Fedoral Rogister of October 23,
1085 (50.FR 43000}, FDA published #
. notice, “Policy Stilement; Cluas il
' Medical Dovices," anpouncing ({8 pollcy,
for suuin

rioritica for inltigti
- procecdings 1o eslaBIlaﬁ per[ommncc
Hmnanran Tor modical devic L

nlo class nder the g hndmenls.
- FOATg l‘é‘dunm 1o aatablis!
performance slandarda [or cluss .
davices. ArlE (e, loweve p
aoes nol higve (he resourgg_u,{nnmnbhsh
er]ormunce slandards for ol jh;:___

evices al ady classilied [of
- Slassiied) Tn clags n [ lhe
amendments, FDA To 08 uslng the

Egulatory conlrols ol ctagk 1o regulle

- “wdavice classiliod Inta class [T unlily
- porformance slandard (s establis

ungd
| for. s closs [Ldowica, In the nollen
va FDA announced it will conslder

+ the following factors when setting
-+ priorities for establishing performance
- alundards for clugs Il devices:

a. The Bcrluusnnsn of questions
cnngorilng the salely and effvciivones
ol ihe dey cc' 1 -

{the Panel), an FOA advisory
that makes recommendations (s 4.
concorning the chisgificutian ul dental .
devicea, F2A proviged o pe.asd 206R

duys, luter exlundid 1 B0 Anys {March’ ™

. The,
“advigsory commiltues; - -

E tivks ““%ﬁ?}_‘i‘,ﬂ—\l’#ﬂ
Yise ol the device; the al%n cance ol u

,device tg the public heallh; and ihe
Teaent and proj ocmTvlce

e
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devices into 22 generic types of dovices,
|hun ellmlnalln,g tha need for 87 final
hers In this lssus

- 'other regulatoty controls nndor an
o _muthority other than the act; '

" 8, The impact ofvoluntnrysmndunlo, .

.. of the Federal Reglistar, FDA Is

withdrawing the 67 proposed dental -
davlce classification regujations that
now & y due to thenew

1. The impaot of &
under !basaneral con!roh provisions of
. thaact

g The effect of dissemination of
5n!ormallon and education efforts;

h. Tho sulllciency of voluntary
. corrective actions; . .

1. Valid .c:smmc svidence [
n(ncu clasglljcation
¢ exlalence of @ c\lllan for

22" rec agslfication;
k. ’fﬁ jmpact of nnyolher !‘uclars lhul/

grouplng of dental dav!cen. The -
remalning 95 generic lypes of devices
thot were the subjocts of proposals are
unaffected by.this regrouping. The lerm
“generlt type of devica" is defined in 21
CPR 0800.3{i}. Dentel devices thatare -
grouped into ona generle lype of device
do not differ plgnﬁlcnnlly In purpose,
design, materials, energy source,- .

. functlon, or any other feature related to *~
safety or effeciiveness, Consequently,
similar Iatory controls are

" alfectn devlcu s safoty or

- . Chnnaal in !ha Nlmo of the Dnnla\
Davl

. assurance of the safety and |

appropriats to provide reasonabls

of these dovices. FDA hau

v FDA has perlodlcnlly reorgun!zed nl
~"advigory panels for device °

7504), The new panel

. LRI
unctions with respact nml,duimu
s did {(s esagrs, the Deplal

v Device Classificatlon Pdne (1978-1970)

and tha Ophthalmic; Ear, Noge, and "
‘Throat; and Dental Devices Panel {1078~
1684}, Because

of sovernl changes in the
membership of the advigol 8
.Iﬁﬂm‘ﬂ:&v Ges. ux:e_x!,nﬂnr .
the commiftee had made jis 3

ausilficailon fecommendations, durln
1, FDA requested the committee
to raview its origine! classification

iragraphs 11 e
or 1he'c! angesy -

D Gmuplng of Stivillar Devlceu— .
Withdrawal of 87 Dental Proposed- -
Regulatlons Decause of Dl[Iaren!
Grouplng TR
- In'thia final rule, FDA has 5mupad
. together simiiar devioas, thereby
reducing the number of soparate denml
device clasaifications, FDA issued
proposals on 185 davices and-is Issuing
lina! classifications now on.110 devices,
. with 10 additional classifications
.planned in the fulure.».
FDA has now grouped 80 dental .

s preambio,

mnde approprinta changes in the

classification. Mosl recently, on April  *

**14, 194, FDA éstablished cplal,

Davices (] 7448; Apri ~
LH

- proamble below under “F. LIST OF

- the docket number or numbers used for:

: .wcommmduuox;u. e new. commlue .
- .reaffrmed all but two of the ol © | "exBmple, Gold based.
commitlae’s recommendntions ]aeo .

- _posi] cnlng for now ita fing .
:n agsliicetiona of 10 generic types of
eloctrluelly powered den lg i]uvlcca

r.-nmng L& agenicy's Tovi .

. predmble, “E, DENTAL DEVICES NOT .

identiftzation of each davice being
groupod In order to Identily more

* .. classifying 110 generic types o

*.* fo clagsification into &

| detcribad @
" “devices tncompass duvim thul weore

proposals that are being c!aulﬁod [n
ihis rule Is 108,
Also, in this Hnsl rule, FDA fs L.
codifying the clussifications of two ™'

- devices that, under applicabls slatutory

. procedures, noed ntot have boen subjoats

"'of proposed classification rules {soe the

dlacuulonu under "K.-CODIFICATION
TWO DEVICES NOT SUBJECTS OF

v DENTAL PROPOSED REGULATIONS"}.

With these two additional
classifications, in this rule FDA fs -
f dontal,

davices,

FDA Is poutponlng clau(ncdﬂon o{ !
|he fotlowing 10 generie types bf dental
devices in ardet io reviey nddmbhul :

- data on electrical safoty, PDA W .-

thau devicos
ass.1. Because of
ohlmlhr dontal devices as
ova, the 10 gendric types of

- congldering repcoposl.

-'tha grotipl

accuralsly the Eunerlc type of dcﬂce.
‘The dsvices being grouped
from the proposals ard Ideniified In lhla

DENTAL DEVIGES.” Each generic typa
of denta} device ie identified with bath

that device in the proposed regulationa
and the section mumboer of the Code of.;
Fedoral Roguliations al which its
n!nusmmuon is belng codlfled, A dcvlcﬂ .

ialgd in the "List of Dental Devices”
Ihal is not Identiffed Wil & secht
number 1s belng

Lj’rﬂvom%@m?
Yifia of dovica wiik a sectlgn ndfnbet "'t
Iiulea diteaily belore i1, {Thus, for

exAmple; sed alloy for clinfcal "

uso and Precious metal alloy for clisical "

use are being grouped into the gonerlc
. typo of devics Gold based alloys and

precious metal alloys for clinical use
¥ 872.3000));, .

Tha new grouping of denta devices -
results in 118 generic types of denial
devices {185 proposals minus 67
unneceauary propoasis). FDA is

tfonal Jats conggrning.elocicioal.
Tiﬂ 1y [ade e nox{ section of this
BEING QLASSIFIED. AT THIS TIME").
T} 19, the nunsber of generic types of

- ' Powerod-toothbursh
l\

.-of dontal devices for whic
classification {a being postpanad. For

.the

of 20
.+The following s a st of-the 10 gondrld
. types of dental devices-! that aré not-*

betng classified in this ﬁnul tule:
Mechnnlcal don(m ﬁ\qsnar }

Dentnl chairwl'ho wiibout

g e |
Orul lmgu!kxn unlbt iz
Dental oporativesunit-and a

Ty
Hen( lource for bleaching lee(h f .
Bolling wator sterilizer; bt ey

“The st below shows, f

* :devica, the section of the Gode.of.: ¢

Poderal Regulations at which the. .. o
clasaification of that device is being
codified {or wiil be codlﬂnd). Um dockel

"-number or numbers of any’’ |

corresponding peoposed clnumcanon
regulation, and the ﬂnul clanmcnllon of
Jthe devlco.. .
The list includes the 10 gennrlc ypes
final - .

wach of these 10 dovicss, the sgotion

number of tha Code of Pedaral . .. 1~
Rogulalions Is in pareithoses, the name
of the device is Identifled with footnate

<429, and no finel classilicatidn h .

" devices that were the subjects of FDA's
. proposals as scparate genoria types of dental dévices based on the 1060 provldod . .
Section- B Devico =1 Docket Na.
) B v SuBPART B-—-DIAGNOSTIC DEVICES . per
872.1500 Glnth!l ﬂu!d ”"‘““'ﬂ' S e 78N-2831 { 1-
872.1720 | Puip tastor. o 78N-2834 { |t ; N
- 8724730 | Elecioda gal lor pulp toster. 7BN-2836 110 cwente
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Dockat No,_

. BOP-0064 | 'L

Carlas detection device, i Arssspriy st
+| Extra0sal s0urca X.1ay 8YBIOM . puvmmnnsruisgisnses o - . 78N-2036
‘| Intraoral source X-ray system. eressssegaten . 7BN-2037
Dentai X-ray exposuwre device v N 78N-20808 .
Ci cnreenant - - . - - 70N-2809 [0 '
Dontal X-ray posilion device — R— . * 78N-2840 |1t
872 *f Lead-kned posilion Indicatoy. ; 76N-2841 | 1t A
i’ §72J905. Dcnm X my Illm holdel . TaN-2842 10 o
Wi T © SyBPART D—PROSTHETIC DEVICES ! L . -
—— 8723050 - N'M'N"‘ alioy. " 78N-2843 {1} o
W B72:3060 1 Gold based alloys and pmcloua metal slioys for clinical use. ’ 76N-2844 1 18 ——
¢ ¥ 7, " | Gold based atioy fof clinical use reerinr . 78N-2044 | |
- 4§ Praclous motal alioy for cunlcat uu 5 drsnetar 2
3080 ' | Mercury and alloy fasssesbosarsiadensi - i
Pt : : : : 78N~2848
Dental amaigam capsule »
| Pertormod amhov“p i : 78N-2849
Rasin h . 78N-3024
» e 78N'§Sg?
: ; o 78N-26 : o
: Frochion : G TeNaesy
Preformed bar o R i 78N-2862 | . :
" '872,3200". | Resln tooth bording 8gont ... rensnt . R 78N-2853 (4 .
| 872.3220. | Facobow : it : 76N-2854 |1
"' 872.3240 '} Dental b ; : B : i S i “78N-2085 | | >
= -872.9260, | Calclum cavlty Hner. e 78N-2858 (1l .=
i no'nm, Cavity varnish . i 78N-2857 | It .
Dental cemant, - . 78N-2858 14, 7 0
Dental comont.... - tobcarmimnibivniosr] | TON-2888 | o3 o
"I Zinc oxide eugenot . ; JaN-2019 | - ¢
Pr{Omod CIASD .uimsmesrorns 78N-2856 [1 .
clasp, . e bt . 1BN-28501 o . .
Proformad wire ciasp oot M ', 78N-2860
Hydrophific resin cogling for de " 76N-2861 [ 1
Coating matediat for resin fillings. 78N-2882 | it
Praformad crown, . 78N-2883 |1
Gold or stalnloss slaei cusp..n. R . . 76N-2864 {8 -
Prelormad cuep. . . -
Koraya and sodium borale Mlb of without ncacla donture’ . . S
+¢; | Acacla und karaya with sodium borele deniwe adhesive SIPHNA T
- { Kargya with sodium borate denture adhasive ...
Eitylene axido and/or sodium denture ndhestve 78N-2867.1 1
. Carboxymethyiceliuicse sodium (40 to 100%) denture adhesive, 78N-2867 | . .
Carhoxymethylceliuiose sodium (32%) and ethylene oxide humopolymer {13%) denturs adbesive.] 76N-2869 . i
Carbaxymethyiceliulose sodium (49%) and ethylene oxide homopolymer (21%} denture adhesive. 78N-2870 L
Carboxymethyiceiiulose sodium and cationic polya polymer dontire a0hesive .. 78N-2868 [l -
Ethylene oxide homopolymer and/or keraya denlure sdhesive o] 7N-2871 {1
Kasaya denlure adhesive resganes . JBN-2871.1 .|
#{-Keraya and slhyleno oxide denlure adhesive . | 78N-2872 .
Paiyacrylamide polymer (madiffed cationkc) denture adhesive. v 78N-2874 | Bt
Qaibaxymethylceliuloss sodium amt/or powviny{nwlhylc&hev malelc ackl calclume-sodium double .. 78N-2678 |}
__ salt dentwe adhasive, L i
maleic acid calck dium double salt doniwe adhesive.... « 78N-2076 |

POWnytmelMema ma!ek: #cid calclum-godium doublo salt and camoxyme(hylceﬂm wdlum 78N-2877
:""denture adhasive, * e

(PYM-MA}, ackd’ y and | 78N-2876 [

oodlum(NACMC)dnnuuldrwﬁv‘_ o A R T
OTC ; : . . - 78N-2078
. RS - e * + 7BN-2879

cloum‘ s .
OTCdenluwwthlunamn b e oo - © 78N-2880 {1,
TG denttxe CuBHoN .. I i N = . 78N-2880
©y 7 OTG derturs pad AR . bt sessioperiissns] | 7BN-2881 .
.3723560* "OTG d8niurs 161000 ... e e— : iy TBN-2882 |
oroaemuuep-uw R . . - 78N-2003 |t
| Preformed goid dentue 0ol ... : . - . iton]  TBN=REBOE ] reens e
Pmrnvmod plasyic demm tooth 7BN-2885 11 ¢ v
 Pagtialty tre kit ‘ : fe] T TON-2866°1 T . .
e lmnmnl - - : k3 i 7BN-2087 | M |
ont Implant atorist s . TBN-2808 [ U] ~
Tiankum implant material. . g : e} TBN-2888 ] ¢
7 Implant material. ... rsresislmisisiiiiiopin] T TBNS2888 1 7 (
: et omiiieiiied © TBN-2800°TH 0 0

“Gobalt eheome
“impreasior material it
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T, 872.3670 n tray material 76N-2891
'872.3880 Poly‘eunﬂmemylena {PTFE) yitreous carbon material 78N-2892
>, 872.3800 | Tooth shade rosin materlal, 7ON-2093
= 8723700 | Dentaf m: T 78N-2084
e 8723710 | Base metal ul]oy 70N-2095
o 072 3730 78N-2087
. 872.9740 | Ratentive and q‘{lnlln TON-2888
972 3750 | Oracket adhasive.resin nnd looth 78N-289¢
8723760 | Dantura relining, repalrng, of rabaalng resin. T6N-2800
872.3765 | Pit and flssure soglant and 760-2601
.872.3770 | Temporary crown and bridge resin. 7BN-2002
872.9810 | Rool canal post - 78N-2904
872.3820 Root canul filiing resin.., . 7BN-280%
'872.0830 paper point - 78N-2008
i '872.3840 siiver point 7BN-2907
© . 872.0850 | Gutla percha,
872.8880

B72.4800
{872.46820)
1872.4830,
‘872.4730

B72.4760

" | Ratary bone culting

L ACH
. lnuaoul dontal dritl,

T Water-powernd |
+ | Gaspowered Jat injector.

Dentaf dopth gauga
+| Plastic dental filling

omodomic bvackat al!gnor
) Dmodomlc ng(un tucking

spiint .
Postesior artificlat tooth with & motal Insert.

Batking and facing fov an arlificial tooth

Porcelain looth

Trlcalc!um phosphata granules for dental bone repalr.
SuBPART E—SunaicAL DEVlcEs

-+ 78N-2015

Eom cum and acce - "

Manual bone drilt and w&w driver.

Powbred bone dril

rod bone saw.

and L

Dontal
Ak i dontal

Boli-driven dental

Contra

angle
Direct drtve handpioce
Fool controler for

Spring-powered jot injoctor.

Deniat dnmmd
Dontal

Dental hind
broach.

Dontal wax carvef.
L "pulp canal fiile

Haid for calculus removal.

Dentat i
Sutglw tigsue scissors...
band

driver

f‘ $ band pusher.. e

band setter,;

Forceps for,

paper
Forceps for dental drassing,

Mouith miror

Derital ratractor ...

Dental rolracior accessolos .. ...

Pariodontic ov endodontic hﬂgatlra wym\qo

leris! sytingo.

fntracral llgllulo and wire |,.,.|.

Flber oplc-dentat light *
tal ting Hight

Dental ing Hight

Suigicat haadiight

Dental infocting nesdilo,

Bons plale s - :

78N-2017

* 78N-2041
78N-2018
78N-2918

78N-2914
b 78N-3028
! 78N-2027
“78N-2026
78N-2000

. TBN-2032

. 76N-2045
“"78N-2052.
1 78N-2054.
*78N-2055
"778N-2058
\'78N-2062
78N-2067.
7ON-2900
78N-2091.
L TBN-R087
... 7BN-RBEB,
| 78N-3000

672.4840°
8724850

‘Iﬁao‘_mm scaler

i gcaler ..

7BN-2015 [ .
78N-2020-].

- TBN-2018 [
- | TON-2819 [»
+ «FBN-2021
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Davice - Dockst No, Class
intracasedus Hxeilon scraw or whre - 78N-2848 {1 . ¢
iniragencous fixation screw 18N-2046 |

fBON WHO ... 2 < 78N-2948 o
- L 7BN-2847 | #f '
+ +SUBPART Fo—THERAPENIC DEVICES R M'f
and : ; 7enaaesy fe
Alic band 76N-2851 .
ic olastic band - 7eN-2050 1
band material s 7eN-2053 1 T
ic matal bracket .| 7 78N-2058 | :
wire dlamp ni 78N-2958
spaca 70N-2661
scraw rotainar. 78N-2663 .
spiing TBN-20
ic lube 7aN-2008 |
whe., 76N-2068
plastic bracket : 78N-2857 | It
donti . 78N-2960-1 11 1 ¢
Sof 7BN-g025 {1

a8 § 672.6675)

(7BN-2085 {11}

- SuBPARY G—MISCELLANEOUS DEVICES

) 78N-2069

' | Abrasiva devico and

- 78N-2069

| Abrasive disk o

- 7BN-2993

Gyard lor nn abmsivo disk

7BN-2970

- Abrasiva pol

TBN-2072

Polishing loant nmp

-78N-2073 |

Polishing

<7ON-2a71

Orat clvlly abmalva palltmnq agent

78N-2674

Saliva abt

* 78N-2074

Papar. sailya absarber.

-4 T8N-2082 | 1,
1

: N
706N-2078 11T

76N-2077

++78M.2878

- 78N-2878

» - 78N-2980

.| Base. p{ala sheliag
6260} | Denta),chair with or wm\out OWNWB unit 3

1 J8N-2080 | 7|

e TaNezee | e

‘Dantgl chalr wilh » ey v
Dantai, cm:r vmhoul opouwa und.. O T

A TONA2883. 1 1 v -
i| 7 78N-2084 1

%ubbev dN'I and it

| Hubbw o clamp

Rtﬂ)bﬂ dam frama.,

; # rubbar dain clamy
50 | pon Um al‘?‘ao(ec tor o P
] Hu;wumelov v‘""" x
it Omlmqauon .
i
Den\a!oporalive un!land sccassotles *
opéymive unil 1 ,
Alrot‘wetaruyrinqe ji B Ca
M!”aofnﬂmo(upluo(.jmwmu-v- LR v..h

730, E ucdlybqal uenﬁ:af duan

il T8N-9020 |

3 Oivpouhh! fiworide tray. L78N-3021 11
- [ " 78N-3022 4!
3 mmoul Mml WAX »78N-3023 1 1"

" Classifcation
7.2 Nol proposed sieoloy ciabsiioalon.

Nof ! pwpowd. elaulncaﬂon wsunu fmm FDA‘- dedsbn ong leclaun!kxalloﬂ pemlon.- o
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maklhé avaiiable (Ref, 12} in its
‘M t Branch (ad alow)

Dookot - repontell; thé patian{ would teatys

Howdver, FDA - -

" Based o the corh e
 “on addttibnal consideration of all : ¢

defulled mstrix that shows for each

v . giray beamrdlignient depe

ndw bellayewthat the acturdoy of dental
2 €1

hio!

8
entirdly on the'skills T the dpsre

" information beforethe-agenoy, FDA hiaa " device how the Punal'at.

o plaved deversl'davites |§ AR - endatlonia tor 1o FDA': ™!

> cladseg fioih tdsk otiginally pi .+ proposed asdl final - . the dentdl x'tay systein, arid onl

-« FDA'E fonsoni for sdapling i _2:Maiy, corfiménid roquested that *. "1 iitnitad potilon of tite risk of impropet

.1 SlanIfcalions for these dbvices that FDA clazsifydntoclaia | miost of the 134). - ray beam alignniont Fesullg from thy

. differ from the propossly dre plovided in: dental dovices that PDA praposed o 1 : dasign end functiod'df the ehlal X-FEy
{hia prearabia I the section that fallows, . clasaily o clasa tly: . expoatips aligninent tevick FDA' <10 ¢
FDA bellevés that I 1s not iccéssary to ,,-;.??A; Bgredy ifpart gm;, i s ;nn ; oves thal [Lis nnecessary o,

fil p corl ¥t wi e commehtis. For many of the ol pe: 0 he
Ianue & hew proposs] Coricorilig tese - 77.devicos that \he Parel récorimended ¢ dental X-ray exposure allgnhent-device,

nga
P jsto |
”d,m_ﬂalv- theyagency to detormind whether
< Jis'proposad clissificalion of aidevice - |
- Was.gofrect, After reviawing the * 77
&its submitted ot & proposal, the
agency may be persunded thatjts- -
proposed clhssification i lncotrect. ~
Pecsons intercated in the classification -
* process should therefore anticlpate that
in a finalregulation & device may be '
placed In & class dlﬂ'o:‘en( from the'ond -
P 1. This possititli

' decisions; Tge purpose of publishi
. 1 dnd solicit h

propo ma-p wa
wpecifically Identified In the propdsed
gonera} fegulation oh dental ddvicos . .
 (sea 45 PR '85904), In addition, giany of*
the Nnat tlassificaiions’ that differ from:

.respect to specific deviees - ° -

be plated in cldss | but which FDA
propesid] 33 gluslfy, into class I, FDA "
now agrees. that the c
1.’ Accordingly, in the finalrulé the
_agency is closslfying miiny of these .|
devices fnto clasa L. However, the
pdad and FDA proposad that-
47 dental deylces be-clnssified into clags’
i1, For meny, of thesu 47 devices, FOA'

disngrecs with the comments roquesting’

that thése divices be placed into class I
-In'the paragraphs below; FDA 1s, ..
providing ita reasons for ngreelng or’
d ing with these his with

9. In additlon Jo thi comments -
disoussed above, in paragraphs 1 and &

. . beonise’the vssehtlal porijonaf the ri’klx

ct clasa (a clads -
T
o

Panel: -belioves that the genral &

, to heal

th of Improperalignmant of ih

stuhdard for the dcedsory devicd, 1
1oty of

closg [ alone. would provi aponable |
sasutance of the safety 2 I
elfoctivaness of ihe device. Ad ordingly.
.. FDA.Is classifying tho denfal x-fty. 54,
expobutﬂ_a!ig\:\mqul. devica info class.

... gb. I‘)’entql(utrac;og (Doqu; rtm
8007} dental ratrad Roerddrive”
{Docket No. 7sN_ao£y nd dénlsl

Biim holder (8,872.1908). . (.0
' FDA now beljpyes_thal the three .
dovioos-above should be claifled Info

DA pr?%:&dic!‘nulﬂcaﬂ?m' e f- ;. specific.comments on the proposed - 1 - clasa 1, FDA proposed to dlapsily thess. |
‘the Pansl, Thast tnendations b " regulatléison {he-dovides dincissed .. davices Into closa JLbataups of copddma
published In the propmbles to the-. Dolow arguéd that the agancy did nof - aboul micrablal contamialior ol |
D aased rules and thus-foreahad identify any.subistaritivo riska 10 health @ - reusable deyico
the changes now associnted with the devices that would -
" whi dlsay ; K '+ -Justify alaseifying them Inlo class 11, o8
" elatsificalio ot Qovids Risy pelitlo v . Wds proposed by FDA, The section had
. for reclagailication of the devide linder” ! that these dovicés.bo - * ble dev 0 i
Subpart G of Part 000 (21 CFR Patt 860)." - clasiified Into class I with the skill-and ot L .
. Y PR B 5. ol the dentdl diaraond Instrument +..of thes lavices In malntalding tha o7
© HeSummary; Gﬂmmﬂf‘“’ﬂ! ' (% 8724535} and haad i f . " cleantinoas of the dayices and aterliizing
Classifications and FDA's . caléulus removal (Docket-No, 78N~2029):" - them bots v FDA bellgves that ii,
which the section hed, ded be! 18 cessary to-esiablish 4nce,
' - w'% - glandords for.He devico

i dlatify the final fule andaave
“ priniting costs, FDA ls responding onca *
to commiohts that apply-lo more than
-one dental device, [n.such.casgs, FDA's
‘response-identilion the davices. to which
the comment end response apply. 5

w4, Manyi on the prpp .
vaguldtiona requestad that FDA classify
sach dental-devive thiovthe clas
recominonded by the Panel:~ ;

- FDA’s (inal classificatlon rule |

-aecomplishes many, bot not all, of the
changes desfred by these genefal
commenta, Of the 185 devices that were

o subject 6 d i
FDA proposad-td c'anﬂy-,wu devices
{58 percent) into thie clasprecoinmondedd
by the Panel: Taking into aceount the ~
Pandl's ater changes inlts. .7 .

{ datlons o two-davices {soe
paragraphs 11 and 13 of thila preamblo)
and amilting the 30 final plassifications
which are belng posiponed, In thia Iinal
rule FDA I8 clagsifying about 89 percent
of the deyices into the class <. . oo
recommended by the Panel. FDA Is |

- without FDA coatrols and bece

. ‘ray exposure alignment device, an
-.accessory-io a dental x-ray aystom,

e
.'Comments stated that tho agénc;
cited-ng advorse-expetigiice data o

. becaugd}ge essentla

. c?mp‘lnlnl‘dquié support the prop

t .
d : + reduced through
d- . tards, FDA

Ball oy

one wéuld -~

. e
‘that-thé.devives should be'clas,

affled Into

* goneral controls of clais 1 &l
. ide ble as o of they i

class | because { ore’
distelbuied these devices form

any

~-ara safé and eifontive; FDA bal :
o 'm{d’cré(,i these’comments lnL!hg‘ .
tcaticn di

yu'arn E
the;

¥ LE
. safety and effectiveness:of-these . v i
devices, particularly, the controja of the-,
ourtent good. manufasiuring practic .
(COMP) regulations én Part 820,
,{.\ocyrl&hnly. FﬂAJrh ‘ol‘uuifylng thee

| it
-and.the:d

Y 3

. below, - -
. dasDantal x-rdy.
Hevtee {§ 872.1820),
. " FDA riow belleves 1

“-should be-classifled tuto tlasa I FDA.
proposed 1o claasifythe dovice litfo |
class 1l because of coricem about

improper x-ray beam alignmont that, In' .’

soms lnstahoss, may catse the operator
{ tho dental:x-ray aystem to ropeal - ¢
ays of paticitts, If x-rays have lo bo-

>

., holderlnld:cllu Keivstex

Mearaii

(§ 872.3110): . Sy I
“ DA now believes thal the mercury

and slloy dispenser and the dental ...«
amalgam capaule should b clissified
inlo class I. FDA proposed to clasuily
the devices abova iat6 class I becaus
of cohoér about tHe'

PERAS
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- igreury: ond alloy dhp-enser:umt

* ., conoern that both devices might lesk .
. mapeury | aciions,
. FDA now beliaves that the risk {0 houlth

Easnremants of my

. arinls by 5
-Tisrcury and slloy dispanser s minkmal.
o al;l TIak would Do controlled by .

Wanulaghirars’ adharence to the Ci
s fan. | also belleves that

.manufacturers’ adhorance to the COMP :
regulations far these devices'would

cantrot tha potential for leukage of

marcury from the davices thal could . .
pose « risk to heaith of donitul X
practitionare. {See aleo parugraph § for a
digcussion of classification of dental
mergury.) Thus, FDA now b:xllewu tha

172

be clussified into.class LFDA pmpo‘eud
1o cluasify the device into class I§

because of concer that improper design

of the device might cause unnecezsary

* trouma to gum tissue and concarn that
v .. Inck of blocompatiblity.of she devics .

might cause advarsn tissue reactions,
(FDA is discussing the lutler concesn in
paragraph 3L, belaw.) FDA sow belleves
that minimal risk to health woold result,
if this hand-hald device were to have an
impropor dusign, The devica is intonded
for use by dental hoslth professionals
expostenced in lts use. Trouma ta g
patient's guma from uae of tho device ls
oxsentially controlled by the skills of tha
profossional using it, and the device .
itsell wn:x‘ld rarely, if aver, be Lo

- yio PR
performpnee slandards for the two
“davices, bacase the devices presenta
fow risk to houlth of patients, end lhose
“ rigks woild not be significantly roduced
through eslublishment of such
*stendards. ¥FDA belioves that the
géneralGoritrols of class § alons would
pravide repsonable dssurance of the
-Tsafety and of!e(:‘llv‘enn:a of thetwo .

resp or y guia
trauma, Thus, FDA beli?vea that it is
1o optabli f

4 3
standards lo contral the design of the
device, becausa the essential portion of
the risk to health of unnecessary gun
trauma would not bo raduced through
establishment of standards for the R
device. FDA believas that the general
controls of class ! alone would provide

bl of the pafety and

_“déyicas, partk the controls of the *

'CEMP regulations in Part 820; - -

Actordingly, YII)A'h classifying th:
and ]

. affpctivensss of tha hand lnstnunent for

calculus removal Accordingly, FDA ia
lassl the dovice into class L

‘mercury apd alloy disp d the
dmalg’:’m capaule intorclasgd, -0 e
+3d: nttdoral dontal dritl {§'672.4130) .
d dentl di o
' §72:4535): SR
FDA now belicVos that the Intraoral
il drifl and the dental dlamond .
1 insirument should be classified into
“-¢lusa L 'FDA proposed to classily the -
* devlces Into class H because of concerny
. ‘ghouf the'strength and herdneas of the
“ Intraoral dentad drill and the posaibilily
. of inadequate gbrasive properties of the
< dental dismond Ingtrament, Both - -
~ deyices are intended to cut human teeth, .
PDA now belloves that minimal risk to
* the health of patients would resuit, i the
~intraoral dental drill were to lack - °. -
strength and hardness-or Hf the dental
. diomond Instrument were to lack certein
brasive p ies. FDA also beli
-~ that these riaks 1o health would be
. conirolled through the genaral controls
of class I, particulany turers'

rid ingtrument.

"SI FDA now belleves that the dovicoa

listed belaw should be classified into
class L FDA proposad te classiy the
davices info cluss I because of concerng
sbout possible bioincomputibility of the
davices, rosulting in adverse lissue
renctions, However, FDA now belluves
that In 1080, when It proposad to clussify
these davices, tha agenay assigned lo
the devices a higher level of risk of
bloincompatibility 1han was justified by
the yaurs of experience of dentists and |
patlenia with thess devices.

Thus, FDA now believes that itis

\ hen "

¥y to P
standards for the devices listed below to
control the risk of bicincampatibility,
becausa PDA believes that these .
devices present only minimal risks of
bioincompatibility and that these
minimal riska would not ba significantly
reduced through eatablishin

ig for those dovices

* adherenca to.the CGMP reg! in
. Part 820.FDA now l‘nflltven that is Is

.
per

due to the ldlosyncratic nature of
heutThiiad THivites. FDA beli

; y 1o per
. stendards for the devices, FDA bolieves
+* that the general contrals of clasa 1 alone
"W rovide reasonable assurance of
- -tha safoty and effectiveness of the
devices, Accordingly. FDA is classifying
the Intruoral dental drill and the denla}

that the general controls of class § would
provide reasonable assurence of the
safety und elfectiveneas of the devices.
‘The labeling of & device that causes

y ¥ in xome § 4
should be so labeled, 1o be n

i with the Ji

(21 U.S.C. 352} of the genaral

- ‘dismond Instrument inlo clasa L

- -3e;Hand ant for caloul
ramoval {Docket No, 78N-2027).
- FDA naw believes thal the hund

* instrument for caléulus removol should

. :on!ruls of the act. Accordingly, FDA is

clagsifying the devicss listed below In
class 1.

1987 / Rulus and-Regulutions
e SO ——————C——

Seotlon

+ 'Devica/Docket No.

8721738
72,3410

B872.3450

872.3400

872.3520

872.5410

g72.6525

Elsctrode gol lor pulp Weier.

sodium dantuie 8dhosne.
Carboxymethylcel sodi
(40 1o 100%) dontwe dhey
{Docket No. 78N-2067).
Carboxymethyicsliviose oo
(32%) and ethylono oxide
mepolymer {13%) donture
hoealve (Docket No, 704-206
Carboxymethyicaliviosa  soad]
. {48%) and elhylone oxida )
ropolymed {21%) dontira
hosive {Docket No. 7814-207:
‘Elhylone  oxlde  homopolyn
apd/or kareya dontwe ol
aha, :

Karayra danture adhesive 00K
No, 78N-2071).
Karaya and ethylone oxde horol
polymer  dontre  adhest
{Dockot No. 78N-2872).
Carboxymetiwicoliioss 300k
and/or paipviryimethyloihy
- maloig @ calcham-sour
double salt denhwe adhasi
Polyvinylmathylether malcic ac
calcum-sodium  doubla 84
dentwe adhesive (Docke! M
76N-2875).
Polyvinyimethylather mulaic &l
caicium-aodiom double sait cai

OTC donlxp cleanaor.
Endodonlic paper poinl.
Endodontic sliver paiat.
Gutta percha.

Dental hand instrument.
broach {Dockat M
7BN-3027). .
Endodontic - pulp  canal
{Docket No. 78N-3028).
Surgical tissue sclssors {Docke]
No, 78N-2051). -
hodontic appliances accesso

L e

{Docket No, 78N-2056),
Orthodontic wira clamp {Docke!

No, 78N-2059).
Prelormed  orthodontic  space

maintainer (Docket Mo, 78N

expansion screw 1o
tainor ‘(Docket No. 78N-2063)
Orthodontic speing {Dockel No

78N-2084).

3
Orthodontic - wira  {Dockei No
7812068},

Pratormed m{;m positianer.
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T Boviebsockel No, '+ nid salisfacloryideval of © - il gbout the farevisk of allorgle ratiotlons
— Iocompatiity, FDA bolivesthat o - - Aong pinlyand i ik o 11y
Abrasive devics snd nccessoriob.. ~ PO e dard is y for - * 10 dontal hed! rolopsiondis. - © - ¢
of Abrhsive disk- (Dockel No, 78N« - dentul ¢oment other than zinc oxide © - Esiabllshing 8 petformance sinndard for
2 2088) - . - eugonol, becuuas genaral controls alone . dontnl moreur wo§ g'go-‘nﬁiﬁ]ﬁkﬁ,
ate Insuliiciont o conirol the riskato . - foducd Thuse riska. Thus, FDA bellaves

Abrasive poitt_(Docket No, 70N= [T )
.o2870), . Lo " “health proseated by this device. The - 0 At Thio genoril contréls of'clusa't alone
Polishing agent stdp (Dockal No.' ngency belleves that a porformance - - - gro aulficlent 1o provide renaonalils’

T -l 78N-2072).. 1 . standard would provide reasonable.* +*  aBaurarcd ol the & capd. M
1872.8030 '0':;9““"“7 abrasivo, polishing  pseurance of the safety and . elfectivenaag ¢ ; tis
: CEoagent o 7 ulfagtiveness of dental cement other innccessar b_petiozmance-

72,6200 Bz piste shofiac.” than zinc uxide cugenol, and that |* | st o devivs-Acserdinglys
85

sulficient informiition Is svatiuble to' - . FDA Is clusstlvim the deviceinto g

establish a perfarmance standard. for

4 T

-z,bf,?f.f,,:'.‘:f;,L};",,‘.ﬁ‘,:ff,‘;lf,":‘fgfﬁgn . dental gement othef than zthc-oxide - " p.Sectlon §72.6550; Tdelhing ting -
- docke! number have beon grouped. See - cugenol. PR X -: proposed cluss § or class I depending
« {ha Information urider the headlng "D, © 2ing oxide sugonol was identifigd in upon the construction of the devica.
~Grouplng of Similar Devices' .. . two proposed regulutiuns {§ 872.3000," - FDA racélved comments atating that. [n)
Withdrotwal of 87 Dental Proposed Docket No. 78N-2014 and § 072.3275, teething rings should not be consldered
"Rbguln(lénl Decause of Difforant “Docket No, 76N-26850), In the final rule,” * & medical dovico. (b)(rroulumx'wuh the
' Grouping. eaitler In this proamble. -~ e .FDA 1 treating zine oxitde sugenot as o~ use of loething rings do not axlat, and (c
Y gm oxide euganol; [l))ockcl No. - sublype of the generle type of device tenthing rings pose no hazards to health
* 70N<2013; proposed class It; § 072.0275; ~ dentel goment (8 672.3275), Agcordingly, - and. therefore, should be in claés L.
" : FDA Is clasaifying zinc oxide-sugenol- FDA agrees In pirt and disngrees In
3 part with these commanta. With regard

. dental cément; proposed class I Many " - 2
4 S aine oxide:~ (cluding zing oxide pugenol dental -
comments recommonded thal sin pxtdq f"‘;;\]g?!’l_ln g’ 1 the Tirat comment, FDA has -

“ dugeriol be fed il cl . ki g
'-’g:gsuz:l;t lfa!:ﬁgn’ u:r;d'to: :'klmg time - dentel cenent o er than zincoxide . determined that it will regulate as
without any problems, . . T guganol Into clugs Il . _ medical davices only those leething
4a. Zinc oxide eugencl, FDA now .. 5. Section 672.3700; Dental mereury; . . rings (Qlutd-filled or solid} for which
- believes that zinc oxide eugono} should proposad class Il Comments .. " .. modical clulma are made. Teething ring:
. be.classified into class . FDA proposed - ecommended that dental morcory be. - .~ without medical claims are under the
) reguintory authiority of the Consumer

Jassify the devl to clusa H clnssified into clase Instead of class It
vt AR e b T d. The commentis . _Producl Safety Commlssion {crsC).

. becanse.of aboutl p L.oam
- nd:no;v!cd_q_r T hal clemental mercury Is ~ Most 1oothing tings afe not markeled
hul sl al the risks 1o |

 biak 1ibitity of the dovie
e O s soonic -a polson, b ted the with medical clalma,"Thua, the vast

* rosulting In adverse {issue reoctions. il ! . ¢
‘erwavgr. FDA now bollevos that tn -~ Reallh freacited 1@ Tenifsls ond other mafority of teething'rings are subleat
. the CPSC’a jurtsdiction rathet th X

“ 1980, when it proposed Lo classily the \3“—55‘;‘ workers 0@ C tho
* device, the uggnc;;' assigned to lh{- . ** device and would not b reduced” FDA's jurfsdiction, "7 » 07
" davice a higher level of tiskof "+ hrough eatablishimont of perfarmuned With regard to the 8
.+ blolncompatibility than was justified by ~ STRRUITAS Tor 1he device. The ts, FOA disagrees with the
the years of experlence of dentlsts and aT#o slalcd thel manclacluferd inve - commenta ap applied to the Nuid-filled
- patlents with the device. Thus, FDA now. ToluRTRALY ACCOMpHENEY Sevatal varsion of this device. FDA propesed
vl AChone 1o proYEEgontisld and other ¥ that the Nuid-fitled teething rings Lnuch

believes that I {s unnecessary 1
ol —guntal workers [rom tho Inherent 1iske * as one containing water) for whic!

> establish a performance standurd for.®
T ke modical claime are made be classifind

! 2 oxlde eugenol lo.control the sisk of ~ FTESONTSN by The dovfea, guch us - ¢
Blolmcompali cauge thedevice ~ “Twekaging te device in lenk-proof . into class It becouse FDA has recelved
. i and placing cautions reports of microblal contumination of

Prosents anly minimal risks of . ¥
“Biofcompatibility ond thal these | SrteEesTen e Tebelmy ol 1he device.  (lvid-Tilled tecthing rings (Rel. 5). An
minlmal risks would not be significnatly FDA dgfees with.comments Urging - infant who bites end ruptures a fuii-
reduced Through eslablishing 8-~ ~ that this device be classified into cless 1. - filled teething ring with contaminated
erformAnce slandard 107 Ihe dévice due  As siated inthe p d Jati is could develop ah Infection.
E_Th FDA continues fo believe, therefore, the

. _lp_e__@r?_s]_n%lﬁalum of individusl”  FDA believes that resently there Is no !
*gensilivilics, The labelmgof adevice— valid sclenlilic evidence of ayalemic performance standard is necessasy b
ontrol Heks to infant health if the flulc

" {§al causca sensilivily renctions In some  poleoning o fa R
}ni_! v guﬂi EEoFE), e ¢o labelod lo ba lp  AMA uglu N in the Jevice la contaminated with
wpllance with {he misbrandlng ;- -~ .- Bcknowled vice pri , miorobes. Accordingly, FOAls .-
Thost classifying tnto claza I Nuid-filled

pravision onern} Bk 1o o fow patignls wh
conirol A now bel lmlé';?u ~axperience nllergic reactions to this__. teething rings.for which modical claims
#t the general controls ol closs I slone . MUTETAL &5 nvlgoncea by rate reporis of | are made. e
. would provide reasonuble assurarice of  FGCH Teactions {Rels. 9, 10, and 11} and - FDA is clusaifying solid feething fing
+ ‘the gafety and eflectiveneas of the * Yo individunls such us dontiste who - - for which medical cinims aré mode lntc

device. Accordingly, FDA s cluasilying ;ﬁu[nr!y 2“"2 ¢ dentdl metcury, Upon - clase I, as proposed. ™" -~
! urlher congideration, LK ﬁﬁ_’g id &Ves- - 7.-Sectiori 872.4240; Rolairy bone” * *°

. zint oxide eugenol inlo class 1. X
. 4b. Dental cement. FDA'proposed. .- 'that labeling for the device bearing < - cutting hendplece! proposed class [i:-A
thal denta! coment, including zinc oxide  Ridequale Gircelions Tor use and comment noted that the rotury bone -

- eugenol dental cement, ba closaified into . WiTH iga GReF The mishrandin, . cuiling handplece Is infendod lo operat

class -bocause matetlals used inthe ... . PFovisiony A __%E@R'MHL at slower speeds than the regular “high

* device should mact a gonerally

{  .COuIOl oTTING Rt wonTd warn dentists speed” handplece that FDA alsor .
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proposed Io clussify Into claes I The
cammpni suggested, thaerefore, that the
rotury bone cutling hundpiuee should be

FDA la clussifying the device into class
"0, Suction §72.4820; AC-;;.owurud bane
d class

classified into class | bocause it

{ess rjsk 1o hoblth thyn the "high spaed”

Lalr-pownrnd) hnnd{‘loce {76N-2018) and
acausg the risk 1o health [dentifiod by

the Panel, L2, unnoecessary trauma,

cenno! be coplrolled by a parformance

standurd.

FDA disagrees with tho commant.
FDA belleves that a performuncs .
standard is necossary for this devics to
asaure thai 118 design will not ciivse |

. 8aw; it g
stated that tha AC-poworgd bone suw

should be clussified Into cluss I because
the risks to health identified by the
Panel, L.e., tha possibility of bone and
tissue traumn and 'elecirical shock, are y
ific tion ol

proposad clussification waa correct ane
tharofore, Ia classifying the device Into
cluss I,

9. Commenis on tha proposed
regulations classilying the devices listac
below argued that the devicea should b
pluced inta class § becuuse the agency
identified no substantive risks to health
associated with the devices that would

ot aulfictent to warrunt cb
the device into class I, Justify cl
FDA with the t

ifying them into class 1. The
ts argued further that the

FDA believes thut u perlormance
atandurd s nocossury for this device ta
agsure that its design will noresuse

biocompatlbility concerns of the agency
are unfounded and, therofore, that the
slutulory critoriu for class I have not

bone domuge or lissug trawma and thel
the risk to health can bo conirolied by a bona dumage or tissue truuma, been met. . ‘
porformange standard. Accordingly, |~ A lingly, FDA beli that the . .
.t " Class Glat;ed
Device recommend- PrOPO!
: ed by secton | by FOA

hE

. - 8723310 | Coating matedal lor resin filings

872.3500 | Pralormad plastic denkure tooih.

 Toalh shade 1osin matodal

Bracket adhesiva resin and looth
872.3780

872.3765- tissure seatant

B72.3770

Donture relining, repalng, or rebasing resin
Pt and

Tomporary crown and bridgo resin

872,980

bracket

Root cana! King resin
O plastic

18725470

with !

i y will be subleat to

" FDA disa, hoso
- FDA helievas thot the biucompaﬂbii{ly .
aglevas i " h\

and §

. the propospd regulations warrant

B clu‘sjétiﬁg;ﬁ?xeng devices Into cluss I,
There are pumerous materinla that may
be iised in these devices that could have
ag advirrse effect on pationts. For
example, thera are studics that degeribe
the corcinogenic poluntial of certoln
materials thal may bo used lo fubricate

{illing resin containing chioroform
. 3 tul bl

regulotary action,
The ugency believes that root canal

P risk of
illness or injury becsuae of possible:
carcinogeniclly. Conaequently, FDA
now beluves that premarket approval ls
necessary for root canal filling resin
contalning chioroform. FDA believes

impropér materinls are used in the
devices' composition.

Dﬁ%" * Device

78N-2888 | Titankim subpodostenl implan!
materlal,

78N-2880 | Cobalt chroma molybdenum m-
plant matarial. -

that general contrals and perf
larde are insufficient to provide

dentaj resing (Befs. 1 and 2). Iy of
the potentially serious risks thul may be
presented by sxposure to various
materiuly used in thesa devices, the
agency believes that, except lot‘n root

reasonable assurance of the sufety and
effectiveness of this device when It
contains chloroform and that insufficlent
information exi