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Dental Devices: Classification of Encapsulated Amalgam Alloy and Dental Mem.wy 

and Reclassification of DentaC Mercury; issuance of Special Controfs for Amalgam 

Allay 

osing three actions that wilX provid~2 

ent regulation of dental mercury and dental amalgam roducts. FDA is proposing to issue 

a separate classification regulatiun for encapsulated amalgam alloy and dental mercury7 a 

~r~amendm~nts device, untended to be mixed in a single-use capsule to form fiUing ma&Sal for . 

the treatment of dental caries as class 11 (special c~n~~ls)~ to amend the classi~cati~n for 

alloy, a class 11 ~r~~~ndrnents device, by adding special controls; and to reclassify frum cltass 

I (general controls) to class If the ~re~endments device dental mercury intended for use as a 

c~rn~~n~nt of amalgam alloy in the restoration of a dental cavity or broken tooth. These actions 

are being taken because the agency believes that there is suf~c~ent inf~~at~~n to establish special 

at will provide reason&de assurance of the safety and eff~c~veness of these devices. 

Elsgw~er~ in this issue of the Federal Regkte~, FDA is pouncing the avaiIabiUy for cement 

of a draft guidance document that is pruposed as a special control. 
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DATES: Subtit written or electronic comxnents by fhzw-~ L&W 90 days q%er C&Z crf ~~~~~~~~~~~ 

ederal Regkter]. See section XI of this document for the proposed effective date of a 

final rule based on this document. 

ADDRESSES: Su~~t titten comments to e Dockets M~ageme~t Branch (HFA-305), Food and 

Drug Ad~~s~atju~~ 5630 Fishers Lane, rm. 1061, Rockville, MD 20057. Submit eIect.z-otic 

clients to ~tt~~//www.fda.g~v/d~c~ets/ec~~e~ts. 

RTHER I~FUR~AT~U~ CONTACT: Susan Runner? Center for Devices and Radi~~~g~~a~ Health 

1, -Highlights oft e Proposed Regulation 

ht of the information described below, FDA has reconsidered its regulatory approach 

to dental amalg prodwts. A is 

and apply class 11x special controfs to 

and effectiveness. Specifically, FnA 

proposing to regulate amalgam products in a uniform manner, 

these products to provide a reasonable assurance of sxfety 

is proposing to: 

I. Issue a separate cXassification regulation for encapsulated amalgam alfoy and dental rn~rc~* 

This product would be cfass II with special cuntr& consisting of ~~~fu~~~~ tu vohmtary ~~d~s~ 

sta~d~d specificatiuns in the following: (1) International Standards ~ga~zatiu~ “(ISU) 1559: 1995 

Dental Mate~a~s-Alleys for Dental Amalgam,” and (2) American Nationa Standards ~~s~~~t~~ 

American Dental Ass~cia~~~ ~A~S~ADA) “Specification No. 64987 for Dez~tal Mercury” and 

EDA’s guidance document entitled “‘Special Contr~f Guidance D~c~rn~~t on ~~ca~s~~ated 

Amalgam, Amafg Alfoy, and Dental Mercury Labeling.” 

2. Reclassify dental. mercury from class 1 to class II with special co 01s consisting of 

cQ~f~~~ce to vo untax-y industry standard specifications in A~S~ADA’s ~~Speci~ca~~n No. ci- 

1987 for DentaX ercury” and FDA’s guidance document entitled “SpeciaX Coratrul Guidance 

D~urne~t on ~~c~psu~ated Amalgam, Amalgam Alloy, and Dental Mercury tabehg.“’ . 
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3. Amend the class 11 classification regulation of amalgam alloy to provide for special contro-fs 

consisting of conformance to vuhmtary industry standard s~ec~~ca~uns in “?SO 1559: 1995 Dental 

Mate~a~s-Annoys fur Dental Amalgam” and FDA’s guidance document entitled “Special GuntroX 

~nidanc~ Document on EncapsuLated Amalgam, Amalgam Alfoy, and Dental Mercu~ Labeling.” 

The Federal Food, Drug, and Cosmetic Act (the act) (21 U.S.C. 3 

by the Medical Device Amendments of 1976 (the 1976 amendments) 

edical Devices Act of 1990 (the SMDA) (Public Law H&629), and the Food and Dmg 

Adrn~~s~at~un Mude~zatiun Act of 199’7 (Public Law 105-I 15) established a comprehensive 

system for the regulation of medical devices intended fur human use. Section 5 13 of the act (21 

U.S.C. 360~) established three categories (classes) of devices, depending on the regulatory cuntrals 

needed to pravide reasonable assurance of their safety and effectiveness. I’he three categories of 

devices axe class ‘x (general contrufs), class XI (special controls), and class If1 (premarket appruva~). 

Under the 1976 amen~ents, class 11 devices were defined as those devices fur which there 

is ~nsnf~cient ~nfo~a~un to show that general controls themselves will assure safety and 

effectiveness, but there is sufficient infurmatiun to establish performance st~d~ds to provide such 

assurance, The SMDA broadened the definition of class II devices to mean those devices for 

there is insnf~c~ent information to show that general cuntrufs selves will assure safety and 

effectiveness, but there is sufficient infurmation to establish special cuntruLs to provide such 

assurance. Specia cuntrols may include performance standards; pustmarket snrveiflance; patent 

registries; and the development, and dissemination of guidelines, reco~e~da~o~s, and any other 

approp~ate actions e agency deems necessary (section 5 13(a){ l)(B) of the act). 

Under section 513 of the act, devices that were in commercial dis~b~tion befure May 28, 

e date of enac~ent of the ~endments)~ generally referred tu as preamendments devices, 

are c~ass~~ed after F.DA has: (I) Received a recommendation frum a device classification panel 

(an FDA advisory committee); (2) published the panel’s recommendatiun fur cumrnent, along with 
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used reg~~a~io~ classifying the device; and (3) p-ubIished a final regulation classifying the 

as classified must preamendments devices under these procedures. 

at were not in commercial distribution prior to May 28, 976, generally referred 

to as ~ust~e~dments devices, are classified antuma~ical~y by statite (section 513(f) of the act) 

into class IllI without any FDA rnfemaking prucess. Those devices remain in class I[XX and re 

prem~ket a~~~ova~, unless and until FIIA issues an order finding the device to be substantially 

equivalent, under section 5 13(i) of the act, to a predicate device that dues nut require premarket 

approval* The agency determines whether new devices are snbst~~ia~~y equivalent to prev~uns~y 

marketed devices by means of premarket nuti~catiun pruce ures in section 5 10(k) of the act (21. 

U.S.C. 36~(k)) and part 807 of the regulations (21 CFR part 807). 

A ~re~endments device that has been classified into class IllI may be markete 

uf grem et no~~cation procedures, without submission of a premarket approval ap~liea~ion 

(~MA) until A issues a final regulation under se&ion 515 ) of the act (21 U.S.C. 36~e(b~~ 

requiring premarket approval. 

Rec~assi~catiun of classified pr~amendmen~s devices is governed by section 5 13(e) of the 

act. s seetiun provides that FDA may, by ~~ern~ng, reclassify a device (in a pruceeding 

parallels the inifia classification pruceeding) based upon “new infurmaGon.” The rec~assi~ca~ion 

can be initiated by FDA us by the petition of an interested person. e term “new i~o~a~on,” 

as used i.n section 5 X3(e) of the act, includes i~u~ation developed as a result of a reevaluation 

of the data before the agency when the device was o~g~n~~y classified, as weI1 as info~a~~on 

not presented, not available, or nut devefoped at that time. (See, e.g., ~~~~~~~ Rantos v. 

~~u~e~ ~e~u~~e~~ of ~e~~~~, ~~~~u~~~~, and Wel$we, 587 F.2d 1173, f 174 n.f (D.C. Cir, ~97~)~ 

~~j~~~ v. ~~~c~, 22 F,2d 944 (6th Cir. 1970); Bett v, ~0~~~~~ 366 F,2d 177 (7th Cir. 1966). 

Reeva~uat~un of the data previously before the agency is an appropriate basis fur subsequent 

e reeva~nat~un is made in light of changes in “medical science.” (See 

~~j~~~ v. supra, 422 F.2d at 95 I-) However, regardless of whether data before the agency 
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are past ur new data, the “new information” on which any reclassification is based is re 

to consist of ‘“valid scientific evidence,” as defined in section 5 13(a)(3) of e act and pli ~6~.7~c)~2) 

(21 86~.7(c~(2)). FCDA relies upon ‘“valid scientific evidence” in the cfassificatiun prucess 

to determine the level of regulation for devices. For the purpose of reclassification, 

sc~ent~~c evidence upan which the agency relies must be publicly available. Publicly available 

~nfo~atiun excludes trade secret andfor cunf~de~tial commercial infurmation, e.g., the contents 

of a pending PMA* (See section 520(c) of the act (21 U.S.C.36Oj(c)). 

1. ReguXatory story of the Devices 

Dental amalgam is a dental resturative material that is used as filling material in the reagent 

caries. Dental amalgam is a mixture of approximately equal parts uf elemental mercury 

(43 to 54 percent) and an amalgam aXfuy cuntaining other metals, predominately silver, but also 

tin and copper, with smaller amounts of zinc, palladium, or indium sometimes present. The mercury 

and bangs alloy components are mixed in the dentist’s office to form dental amalgam. FDA 

as regulated dental mercury and amalgam afluy separately, with dental mercury Q 872.37Q~ (21 

CR ~72.37~~) being regulated as a class I device and amalgam affoy 0 872.3050 (21 CFR 

~72.3~~~) as a class 11 device. 

e Federal Register uf December 30,1980 (45 FR 85962), FDA published a pruposed 

rule to classify dental mercury (5 872.3700) into class 11, based an the recu~endat~un of the 

anel, Snbseqnent~y~ in the Federal Register of August 12,1987 (52 FR 30082 at 3~~$9), 

issued a final rnle classifying dental mercury into class I instead of into class If, as proposed. 

A stated that it elieved that, at that time, there was no v id scientific evidence uf systematic 

~uisu~ng ta patients from amalgam cuntaining mercury tu justify classifying the device into class 

XX (see 52 30082 at 30089). 

though the agency acknowledged the risks presented by dental rn~rcn~ (i.e., mercury 

puisuning and adverse tissue reaction), the agency believed that general controls, including labeling 

fur the device bearing adequate directions fur use and warnings under section 502 of the act (2X 
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SC. 352), would warn dentists about the rare risks of allergic reactions among patients and 

the risk of toxicity to dental health professionals. The agency concluded that the ~stablis~e~t 

of performance standards for these devices would not reduce these risks. Acoordingly, FDA found 

that general controls alone were sufficient to provide reasonable ass~r~~~ of the safety and 

effectiveness of device. In the same issue of the FederaX Register, FDA classified amalgam 

alloy into cfass IX because of putentiaf risks to safety and effectiveness that could resuft from 

v~a~Q~s in chemical fu~~lat~~~ related to percent composition and ty es of materials. 

3in the Federa Re@s&r of August 12,1987 (52 FR 30 82) and November 20,1990 (55 

FIX 48436), A classified a total of 124 preamendments generic types uf dental devices, including 

dental mercury (0 872.3700) and amalgam affoy (6 872.3050). Due to an i~adve~e~t error, the 

preamendments device encapsulated amalgam alloy and dental merged, was not separately 

~~ass~~ed. Encapsulated amalgam alloy and dental mercury is a device at consists of measured 

p~~p~~u~s of amalgam. affuy and dental mercury, both separately sealed, but within the san~e 

single-use capsule, ready to be gyrated to fur-m an aunaIgam alloy filling material for use in 

the restoration of a dental cavity. Encapsulated amalgam alloy and dental mercury are now 

regulated as class II devices under the amalgam alloy classification (9 872.3050). 

IV. Scientific Review Related to Dental Memury and Amalgam 

and Related Programs (CCE ), the U.S. Public lE3leaB.h Service (PI-IS), a ~~rn~~~e~t of the 

DeP nt bf Health and Human Services (WHS), performed a comprehensive risk assessment 

of dental amalgam. 

The FHS pe ed this comprehensive risk assessment because of ghtened pubic concern 

e safety of this product as a resuXt of anecdotal reports of mercury toxicity from bangs 

fillings and the a~~eviat~~~ of chrunic disease ~u~ditiu~s when the fillings were removed. These 



7 

reports and the public’s reaction to them prompted senior PEE officials tu order a fresh lusk at 

all relevant data to determine if such safety cuncerns had any basis in fact. In 1993, a CCEmP 

$~bGu~ittee on Risk Management issued a repurt on its findings (Ref. 1) (hereinafter referred 

tu as the PEE report). 

IIn preparing this assessment, the CCEm relied upon a number of scientific review bumps 

that included clinicians, scientists, and public health experts from the PI-IS, the ~~v~u~entaI 

~utect~un Agency, and e health care and academic sectors (Ref. 1). Qne gruup referred to as 

the Ad IIoc Su committee on the Benefits of Dental ~alg~ (hereinafter referred to as the 

IBenefits Assessment Subcommittee), assessed the benefits of dental amalgam. A separate group, 

the S~b~~~ttee on Risk Assessment (hereinafter referred to as the Risk Assessment 

S~b~~~ttee)~ examined the potential health risks associated with dentaf amalgam r~turat~uns. 

The Risk Assessment Subcommittee, comp&ed of 34 senior level experts f&m the fields 

of health promotion and disease preven~un~ dentists dental materials, toxiculugy, and biustatistics, 

reviewed the existing body of scientific literann-e (Ref. I). It examined nearly 120 pnblica~~ns 

that repurted the results of studies un levels of exposure tu mercury and its salts. In conducting 

its review, the Risk Assessment Subcurnmittee paid close attention to the amount of mercury 

absorbed by stndy subjects and the consequences, if any, of lifetime exposure among people with 

dental amalgarn. resturatiuns (Ref. I). 

The Risk Assessment S~bcu~~ee flound that his&c experience with dental amalgams did 

not offer persuasive evidence of adverse heaHh effects related to amalgam treatments o 

a few reported cases of hypers~nsitivi~ (Ref. I), In terms of evidence cu~~~~ng adverse effects 

of few level, lung-term mercnry expusnre, the Risk Assessment Snbcu~ttee reviewed stndies 

that reported neurufogical and psychological changes resulting from lung-term, low-level mercury 

exposure. Assessment Subcommittee coufd nut draw un~bignuus cunclusicbns or devetup 

a risk assessment based on these endpoints because these studies were judged to have serious 
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Given the shortcomings of the occupational studies, the Risk Assessment Sub~~~ttee also 

decided against using occupational exposure data as the basis fur estabfis ing an acceptable XeveX 

osu~e to ~u~g-t~~~ fuw4eveX mercury vapor: in other wurds, the Risk Assessment 

S~b~u~tt~e r~~u~e~ded against a “no observed adverse effect level” (Ref. I). 

Based on its review, the Risk Assessment Snbcu~tte~ arrived at funr general conclusions: 

1 s In low-level occupational expusnre, the s~bc~~~~ effects detected have occurred in grumps 

with mean tissue mercury levels that are only tenfold higher than those u the general ~~p~lat~~~m 

However, the re~ati~ns~~ between the observed effects and the tissue levels is unclear, as is the 

p between subclinical effects and a hazard to health. 

2. Av~~ab~e data are nut sufficient to indicate that heal hazards can be identified in 

nun~c~~patiuna~~y exposed persons. Because there are no scienti~ca~ly acceptable studies with 

sensitive, standardized measnrernents fur physiu~ugiGa~ and behavioral changes in nunu~~npa~una~~y 

exposed persons, it is nut possible to determine whether those changes observed in persuns with 

low-level o~~~~a~una~ exposure to mercury might also uccur as a resuft of exposure to merc~~ 

from dental amalgams. Adverse health consequences, huwever, cannot be totally dismissed. 

3. ‘The margin of safety may be lower in some individuals because of pr~v~uus~y deve~uped 

sensitiv~~ to mercury or because body burdens of mercury are already high as a result of past 

exposure to other sources. It is possible, therefore, that some persons may respond adversely to 

the incremental exposure derived fxum dental atgam resturations. 

4. At the mercury doses pruduced by amalgam Wings, the evidence is nut persuasive that 

of nu~spe~i~c symptoms attributable to fillings and ‘~irn~ruvem~n~ after theis 

removal are ascribable to mercury from the fiifings. Conversely, the evidence is nut persuasive 

that the potential for toxicity at the levels attributable to dental amalgams shuufd be tutaIXy 

disregarded. e ~utent~a~ fur effects at levels of exposure pruduced by dental amalgam resturatiuns 

has nut been fully explored (Ref. I). 
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In addition to examining the risks of dental amalgam, a companian 

reviewed the benefits of this product (PHS report Ref. 1). It ~un~luded that dental ~alg~, which 

has beeti used successfully TV treat millions of individuals fur ever 100 years, is an effective 

restorative material that offers many advantages over other materials. These advantages include 

wide potential a lications, ease of ma~pulatiun, reasonable clinical se~iceabili~~ and relatively 

low cast. These findings, which are discussed in greater detail later in this document, were subjecte 

review and found to be highly credible (Ref. 1). 

On the basis of e assessment of available science on the risks and benefits of amalgam 

products, the PHS report recommended at F?DA, the National Institute of Health, Centers for 

isease Cuntrsl and Prevention, Qffice of the Assistant Secretary fur Health, and the ~a~unal 

Institute of Dental Research implement a comprehensive strategy to address concerns abuut 

amalg~ products. Specifically, the PHS report ~ec~~e~ded the development of a research 

agenda, a method to monitor research, and a public and professional educational campaign. The 

S report also recommended that FDA carry out the following regulatory initiatives: (1) ~umbine 

elemental mercury and dental alloy, which are presently regulated sep~ately, into a single product 

for regulatory purposes; (2) require manufacturers of all dental restorative materials, including 

dental amalgam, to label their products with the ingredients to help dentists identify patients who 

may exhibit allergic hypersensitivi~ to these substances; and (3) encourage dentists and patients 

to report tu F’DA adverse effects from all restorative materials. (Ref. I). 

HHS ~~v~~~ental Health Policy Committee, the successor tu the GCEHRP, met in 

mid4995 and reaffirmed the findings and policy approaches outlined in the 1993 PHS report (Ref” 

2). 

In 1993, several individuals filed citizen petitions related to the regulation of dent 

and dental mercury (Ref. 3). These petitions requested that l?I?A take numerous actions with respect 

to dental amalgam and mercury, including banning dental mercury, reclassifying dental mercury 



into class ID, imposing restrictions on amalgam, conducting enviranmentaj, assessments md issuing 

enviru~enta~ poticy statements, issuing policy statements addressing patients and health care 

wurkers, and convening a special pane to review the merits of these re 

The petitioners s~b~tted numerous scientific publications they believed supported the 

concfusiun that dental mercury and amalgam were unsafe. FTSA convened a group of experts to 

assess these additional studies- After reviewing the additional stidies cited in the petitions, the 

group of expem d not find that any af the studies supported claims that individuals with dental 

~~garn ~~~i~gs will experience adverse effects including neurulagic, renal, or deve~~pme~t~ 

effects. Their conclusions concerning thk risks of amallgarn were consistent with the conclusions 

e 1993 and W95 PHS reports. (Ref. 4). 

After review of the existing i~f~~atiun about the safety of dental amalgam and mercury, 

including additional inf~~ati~n cited by petitioners, FDA responded that it intended to propose 

ta place amalgam. products into class II, not class IIIX. FDA further responded that it did nut intend 

to ban mercury or impose restrictians on the use of amalgam products by certain sub~~u~at~~ns 

(Ref. 5). 

The U.S. ~uve~e~t has funded several smdies related to dental amalgam. Since f982, a 

large-scale ~pide~u~~gica~ study, commonly referred to as the ‘“Ranch Eland Study,” has been 

continuing to assess the possible finks etween exposure of the ‘U.S. mibry persuades tu the 

erbicide Agent Orange, -used during the Vietnam War, and reported health effects. The extensive 

medical an< ora1 health database developed in support uf this study, drawn from appr~~ate~y 

1,200 study p~i~ipants, made it possible for persons with different research interests to use selected 

data in the pursuit of their own studies. Oraf health inf~~ati~n, dental records from blitz 

archives, and measures of mercury Xevels in blood and tine samples enabled the ational Institute 

of I3enta.I and ~r~iufaci~ Research to aviate a two-prunged study. One aspect of 

entailed the estab~~s~ent of mercury fevefs from amalgam oglings and the occurrence of variuus 
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sym~tums. The other aspect involved a longi~dinal cohort assessment in whit 

the number of amalgam restorations were determined re~uspective~y and ~o~p~suns made of 

reported health effects between groups with high and low exposure feve s and those with nu 

exposure. To date, no discernible causal or ~o~e~atiu~a~ connection has 

study subjects with amalgam fillings and adverse health effects. The pe od of observation is 

cont~nning~ The gove~ent has sponsored several other continuing stndies that re‘Iate to begs 

FIElings with results anticipated in 2003. 

ave been a number of major reviews by international ~~~Q~ties of the natnre and 

mag~~de of health risks associated with dental amalgam! restorations= e majority of these 

assessment are based upon extensive reviews of the available budy of relevant scientific ~te~a~re 

and ~onsensns ung leading researchers and renowned experts from the fields of oral health, 

ugy, medicine, and other related disciplines. The furrowing ove~iew identi~es these 

individual reviews and provides the overal conefusions of each. 

the positiun that: “Scrutiny of the results of recent research * * * has nut shown 

from amalgam as an adverse effect on health, with exception of isolated cases of allergic 

reaetiuns” (Ref. 6). 

st of senior U.S. heahh officials, in 1994, a delegation of PHS scientists and 

regulators organized a nine-country info~at~on exchange forum in Berlin, Germany fur tie purpose 

of dete~~ng scientific bases for -national policies governing f dental ama~g~. In 

1998, a report memu~al~z~ng the conchduns of this group was published. The report coneXuded 

that: (1) No systemic dose-dependent toxic effects have been shown tu be related tu amalgam; 

(2) local reactions to dental amalgam fiJIings do occur but are relatively rare; (3) the benefits 

of resturing teeth with dental amalgam outweigh signi~~~t~y the documented risks; and (4) there 

is no indication that cfinicaltly satisfactory dental arnalgarn fiffings should be removed (Ref. ‘7). 
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In 1995, Canadian health authorities released a report on amalgam safety (Ref. 81, which 

~on~~uded~ 

ental amalgam corMbutes detectabk amounts of mercury tfo the [human] body, and is the largest 

source of mercury exposure for average Canadians. However, this exposure is not causing illness in the 

general ~~p~latjQn. Current evidence does nut indicate that mercury contributes to Alzheimex”s disease, 

hit lateral sclerosis, muftipXe sclerosis or Parkinso33’s disease. 

e university of Utego’s Wellington School of Medicine in New Zealand, which 

serves as the World Health Urganizatiun (WHO) Co~~aburating Centre in Ural Health, enlisted 

four ~~u~nent researchers to conduct a review of available scientific reports on mafga safety. 

researchers cunclu e assum~~~n of a pause-~d-eff~~~ 

r~~a~~nshi~ between amalgam and cases of ill heahh is evidence of an overreaction and unwise, 

~ons~de~ng the endemic prevalence of ~alg~ in e population” (Ref. 9). 

e Canadian province of Quebec undertook its own evaluation uf the state of the 

science relating to amalgam safety. Taking a somewhat equivocal stance, Quebec authorities stated: 

The ~~~s~~~ scientific view holds that mercury exposure, even at very low levels att~~uta~~~ to 

dental amalgam, ml&t be affecting people adversely, but the evidence currently available is inadequate 

to determine if this is the case. Existing evidence is weak, but the information base is ~nade~#at~ to cancfude 

that dent;il ama~g~ has no effects that might be of concern (Ref. IO). 

Xn early 1997, WHO convened a “‘eunsultation meeting” at its headliners in Geneva, 

Switzerl~d tu re-visit WHO’s policy on dental amalgam use with the current science. In attendance 

were guve~ent officials, scientists, and representatives frum the dental prufession and dental 

from 10 of the wurxd’s major ind~s~a~ized nations and 2 of WHO’s regional offices, 

e end of this meeting, e participants issued the following consensus statement: 

ental amalgam restorations are considered safe, but components of arnaIgam and other dental 

s may, in rare instances, cause local side effects or allergic reactions. e small ~~~~t 



of mercury released from amalgam restorations, especially during placement and removaS, has nut been 

shown to cause any other adverse health effects. (Ref 1 f ). 

n 1997, the Ural Health section of WHO’s Division of ~~~-~~~~~~~a~~e Diseases issued 

a ~ub~~~a~~~ based upon the working papers and presentations by ptiicipants at the 1997 WHO 

conference noted above. The publication included and gave WHO sanction to the coBsexLsus 

statement adupted by the participants at the 1997 WHO consu tatisn meeting and ~~~v~ded 

cal and scientific evidence on a wide range of discrete issues relating to dental 

For example, in a section entitled “Direct Restorrative Dental Materials in Oral HeaXtb Canz 

am, Composites and Class Xonomers,” the duc~me~t states: 

Expert groups, convened by the Swedish National Board of alth and Wetfare and the Swedish 

Medical Research Council. (SOS, 1987) and the ~~~~~ent of Healith and Human Services, USA (19X3), 

have studied possible health effects of the use of mercury-containing amalgam. These study groups 

concluded that while it is well documented that individuals with amalgam fillings have higher 

~~~~e~~a~~ns of mercury in all tissues studied than those who have no amalgm fillings, there is no 

direct evidence of an adverse effect of mercury from ama~gm tooth fiflings on generaf heafth (Ref. I 1). 

In the section titled ‘Toxic and Affergenic Risks Due to Dental ~~urnate~a~s”~ the document 

states: 

Mereuy from dental amalgam has been accused of being a toxic agent causing serious consequences 

to he , including various s&zosis, Afzheimer5 disease, myalgic e~c~~hal~tis~ epillpsy, etc. without my 

proof’ having ever been presented. On the other hand, we know that certain allergies ta mermry are involved 

in the appearance of lichenoid reactions, even if they are nut the only re onsible cause. The very rare 

e~id~~~~u~ca~ ~st~~a~~n of risk of aflergy gives us percentages that go from 0.04% to ~.~Q~~~ %. Xn 

this respect, the present data concerning mercury are perfectly characteristic of the risks of chrmic 

~nt~x~cat~~n and r>f allergies caused by dental therapies, i.e., extremefy low (Ref. 11). 
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A third paper presented in the WHO publication entitled <‘Mercury Exposure From Dental 

Ama~g~ F~~~~~gs~ Absorbed Dose and the Potential for Adverse Health Effects” stated: “‘It is 

concIuded that no signs of renaI toxicity could be found in conjunction with mercury released 

from amalgam fillings.” Add~t~~~a~ly, the paper recited the findings of a number of researchers 

who conducted studies on human subjects with symptoms allegedly caused by atnalgam ~~~i~gs. 

One study found that: “No symptom group had a higher estimated daiIy uptake of inhaled rnerc~~ 

vapor, or any higher rner~~~ c~~ce~~ati~ns in blood md tine than the controf group.” Anotkr 

study reported: 

No s~g~~~~a~t differences regarding release of mercury vapor [sic] frum the amalgam fijfings 

and after gum-chewing between the test subjects and the matched controls in a few spot m~as~r~m~nts 

were found. ~~~he~~r~, no significant differences were found regarding urinary mercury leveis and totaX 

excretion of proteins in urine. No damage in renaX ~~c~~~n was noted. 

Yet another study cited in the WHO document fuund “* * * no correlation between the total 

comber of amalgam surfaces md fatigue, a symptom described as a mercury toxicity symptQm~’ 

(Ref. II). 

December 1998 marked the culmination of a 2-year long study by an ad hoc working group 

~~~st~~ted by the European Commissiun (the Commission) un amalgam safety and regulatory 

po‘ficies among the Commission’s 15 member states. Comprised of leading dent4 professionak, 

researchers, and academics ffom western Europe, and with oversight by tie ~u~ss~~~‘s medkal 

devices expert group, e ad hoe working group issued a comprehensive assessment containing 

a nrrmber of cu1~Ius3uns, as falfows: 

In recent years, toxicological and b~~c~mpatjbj~ity aspects of dental amalgam have been reviewed 

extensively, both ~a~~na~~y and internationalfy, and risk analyses carried out. Currently available c&a 

indicate that rner~~~ from dental ~~garn will not cause an unacceptable health risk to the general 

~~F~~ati~~. * * * levels of mercury found in tissues, blood and urine and associated with dental ~a~garn 

~~~i~gs are considerably below the levels at which systemic de~e~de~~ toxic effects have been shown to 



occur * * *. The hypu~h~s~s that there is a sign~~~ant taxicologicaf risk from dental am 

e substantiated by the available evidence * * *. Local reactions tu dental amalgam fillings and 

other dental restorative materials do occur but are relatively rare * * *. There is no scientific evidence 

that the use of dental amalgam is related to adverse effects on pre- and post-natat hearth or fertility. 

~~ungh there is nut complete nn~~~ within the world community on either the potential heal 

~uns~~en~es &sing frum the use of dental amalgam or the appropriate postnre that national heals 

orities should take with respect to regulating its use, there is overwhelming agreement among 

majur health anxieties that have assessed these risks that there is no evidence of a serious 

to the general pupn~atiun whase dental caries are treated wi am;ilgam (Ref. 11). 

~utw~~st~ding general international cunsensus about the leveX of risk, sume Nordic countries, 

such as Denmark, Finland, Norway, and Sweden, have placed legal restictions on dental amalgam 

fur env~r~~e~ta~ concerns (Refs. 7 and 1 I). In addition, several Eufopean countries have taken 

very conservative approaches. 

TXze Dental Products Pane1 (hereinafter refened to as the Panel) met on December I, 2, and 

3, 1993, and June 29, 1994, to discuss amalgam products. In additiun to testimony fro-m FDA 

e Panei heard testimony from representatives of ADA, the American Dental Trade 

Assu~~at~un, and PHS The Panel aka reviewed the 1993 l?HS report and an updated literature 

review. A requested that the Panel make a classification r~c~~endat~un only on the 

encapsulated dental arnalgarn alluy and mercury. 

After ~unsid~~ng this testimony and infurrnativn, the Pane1 nn~irnu~s~y recommended to 

classify ~n~apsn~at~d amalgam afluy and mercury far the r~stura~~n of teeth intu class If. 

Spe~i~ca~~y~ e Panel recu~end~d vofuntary performance st~d~ds that could be issued by a 

group such as the Association for the Advancement of Medical ~ns~rnentat~~n (EMU), voluntary 

testing guidelines, ~dn~atiun~ that the product be used only npun the written or oral a~~u~za~un 



of a practitimer licensed by law to administer or use the device, and that tie device be used 

only by persans with training or expertise in its use (Ref. 12). 

~de~ti~~d encapsulated amalgam alloy and mercury as a device composed of 

elemental rn~~~~~ and amalgam alloy separated by a sepfu~lhl, which when placed in a dental 

ama~g~at~r produces dental amalgam that is intended for the restoratiun of teeth. This product 

is h~re~~aft~r referred to in this document as encapsulated al~uy/me~~~~ 

Class 11 (special contruls): The Panel recommended that the establishment of special cantmls 

be a rn~d~~rn priority. 

e Panel, after considering the persons for whom the generic device is intended, and the 

proposed conditions for use fur the generic device, gave the following reasons in support of its 

rec~~e~dat~~~ to classify the e~~a~s~~ated a~~uy~rne~~~~ intu cfass IL 

f . General controls by themselves are i~s~f~cie~t to provide a reasonable assurance of the 

safety and effectiveness of the dwice. 

2. There is sufficient i~fu~atiu~ to establish special controfs to provide reasonable ass~~~~ 

of safety and effectiveness. 

3. Special ~~~~~~s will provide a reasonable assUra.nce of safety and effe~t~v~~ess. 

ased its rec~~e~datiu~ un the review of the PI-KS report, other publis 

literature, oxf ex ert testimony presented to the Panel, and an the Panel member’s personal 

~uwledge of, and experknce with, the devices. e PHS report has been snoozed under section 

1V.A of this document. 



The Panel also reviewed a wide range of litera~re during its deliberation on the classificatian 

of encapsulate alluy~mercn~ in addition to the data described in the PHS report. The majority 

of the literature reviewed states that there is no compelling reason to change the current usage 

patterns of dental amalgam. There is, however, ac~Qwledgement that continued research in the 

area is prudent. The f~~~~wing paragraphs describe specific infurmation detailing the literature. 

One of the articles reviewed indicated that mercury vapor is released from amalgam 

rest~rat~uns. This article stated that there is release of mercury vapor from restorations during 

, tooth brushing, and other oral activities. e author, however, indicated that 

insnf~cient ~~wledge about the metabolism of mercury vapor in the human tu predict the health 

s~gni~~anc~ of chrunic exposure to this source of mercury (Ref. 13). 

Another article reviewed by the panel demunstrated that mercury vapor can be analyzed in 

e uraX cavity, especia Iy f&owing removal of amalgams, and during the setting and punishing 

of the algam. is study also demonstrated a sig~~c~t direct correlatiun between the size 

of the amalgam restoration and e amount of vapur released. The study, however, concludes that 

mercury vapor exposure is of shurt duration and infrequent and is weff below the exposure lists 

that are considered harmful (Ref. 14). 

Anuther article indicated that althuugh there is evidence of mercury vapor released frum 

am rest~r~t~uns there is no proof of a causal link of this specific source of the heavy metal 

to any major human health prublem (Ref. 15). 

icle indicated that Dental Amalgam remains one of the must versatile restorative 

mate~a~s in use (Ref. 16). The article further stated that certain measures should be instituted 

to assure patient and health care prufessiunal safety. These include the potential fur chmical 

sensitivity to any of the elements and cumpounds found in ental ~a~g~~ Similar concerns were 

also raised in the PI-IS repurt. The article reported that the chemical s~ns~tivi~ response to specific 

compounds and elements in a dental amalgam are no different than other sensitivity rea&uns fRef= 



t further stated at evidence suggests that sensitivities to chemicals can occur within a smdl. 

Several articles addressed the benefits versus the risks of dental amalgam, and these articles 

agreed that, although dental amalgam can release minute amounts of elemental mercury, 

ucenpatiuna~ stu es indicate that the severity of response to this heavy metal fu~~uws a dose 

response pattern (Refs. 16 and 17). A dose response effect has nut been emunstrated at a level 

usure associated with dental amalgams (Refs. 16 and IS). It also is noted that Merck is 

absorbed from many sources, including food and air, and there has been no demuns~at~un 

euple experience any clinical effects fro this small additional budy burden of mere 

from ~a~g~s (Ref. 16). The articles also stated that if there are adverse heal 

mere in dental amalgam they may be so subtle and nonspecific that they would be dif~cn~ 

to detect, and noted that true allergies to dental amalgam rarely have been reported but do exist 

(Refs. 16 and 19). 

One article directly examined the claims of mercury oisoning frum dental amalgam (Ref. 

19). mis article others concluded that al ongh it is not pussible to c~rnp~et~~y r&e out a 

effects in a rni~u~~ of susceptible patients, there is ins~f~cient evidence to justify claims that 

mercury from dental amalgam. resturatiuns has an adverse effect on health on the vast rnaju~~ 

of patients (Refs. 6 and 19). Other articles indicated that, al vapor in high 

cuncen~atiuns carp have deleterious effects on organ systems, there is no evidence of risk at 

levels generated b chewing with amalgam resturations (Refs. 13 and 15). The regulatury issues 

related to bangs were addressed in one article. This article emphasize the need fur cuntinned 

surveillance and the need fur practitioner input to report problems in perkx-mance with dental 

devices (Ref. 20). 

ed that there were no major risks associated with encapsn~ated amalgam alloy/ 

mercury when used as directed, but recognized there was a small pup~~at~un of patients that m;ry 



dem~ns~ate a lergic reactions to the materials in amalgam. The Panel noted 

of the product also presented risks associated with mercury toxicity. The Panel speci~ca~~y 

~dent~~ed impruper storage, t~~ra~~n, and handling as c~n~b~t~ng to this risk. 

osing classification actians in is document for dental mercury and dental 

algam products. FDA believes that the uniform regulation of all these products as c 

devices, d the application of certain uniform special cuntru~s is appr~p~ate, given the same risks 

are the potential toxicity of mercury in each of these devices. This approach is 

consistent with the recu~endatiun in the PHS report to regulate these products in a nifty 

manner. A believes that sufficient infu~ati~n exists to develop special controls, which will 

provide reasonable assurance of the safety and effectiveness of these devices. 

respect to encapsulated alluy~mercu~, FDA agrees with the Panel’s recu~endat~~n 

and is proposing that this product be classified into class II (special contruls). Spec~~ca~~y, 

is full~wing the Panel’s recommendation and proposing that labeling guidance and relevant 

recognized vohmtary consensus standards be applied as special controls to these products. 

FDA is also propusing to reclassify dental mercury as ident~~ed in ~7~.37~~ from class 

I to class II with labeling guidance and a relevant recognized voluntary consensus standar 

special controls. 

Lastly, A is prQpusing to add labeling guidance and a relevant veldts consensus standard 

as special contmfs fur the existing class II device, amalgam alloy, as ide~ti~ed 3x16 $72.3~~~. 

~n~en~y~ no performance standard or other special controls are designated fur amalgam alloyti 

Before making this proposal, FDA carefully examined extensive infu~a~~n about the safety 

and effectiveness of dental restorative materials at contain mercury. As stated previously, public 

c~ncem abuut the safety of dental amalgam engendered several natiunaf and ~ntemati~na~ 
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cumprehens~ve reviews of scientific infu~at~~n about the risks and benefits of these prud~cts. 

FCDA ex~ned e 1993 and 1995 PI-IS repurts, inf~~at~un presented to the Panel an 

rec~~endat~~ns, ~nfu~at~~n submitted in support of citizen petition’s requests, and n~rner~ns 

reports of international heahh organizations and foreign countries that c~ndncted cumprehensive 

assessments of dental products that contain mercn~. 

In ~~ep~~g the 1993 and 1995 PHS reports described in section 1V.A 

erts convened by e PHS conducted a cumprehensive review af the 

of this document, 

to assess the benefits and risks pused by dental restorative mate~als cantoning mercury (Ref., 

In assessing the benefits of these products, the Benefits Assessment Suha ittee pedaled a 

~~tera~re search using the Medline system (Ref.1). The scientific material reviewed for this report 

included we~~~~~a~~~ed, prospective studies using ubjective assessment methods; cross-sectiona 

studies repurting data for a given point or points in time; retruspective studies reporting the 

lungev~~ of dental restorations; and articles published in peer-reviewed scientific jotrrnals (Ref. 

0 

In assessing the risks associated with dental restorative materials containing mercury, the Risk 

Assessment Su cummittee viewed the body of significant literature at described tie evidence 

eaXth effects prudnced from exposure to mercury from dental amalgam (Ref- 1). The 

Risk ~ss~sment Subcummittee reviewed an extensive number of studies relating to possible risks 

algae, including studies relating to: Mercury forms, intake, uptake, m~tab~~isrn 

and excretion; human exposure tu mercn~ from dental ~a~g~~ factors affecting estimates uf 

e of mercury vapor from dental amalgam; intraoral mercury vapor ~r~du~~~n and 

e~t~atiu~ of daily intake; mercury levels in body uid; human and ~rna~ -uptake of Merck 

from dental amalgam; hazard identification; human exposure and response; occupational hazards 

presented by dental amalgam exposure; hypersensitivity; psychulugical outcomes associated with 

mercury Xevefs in body fluids; and mercury residues in neurological patients (Ref. 1). The PHS 



updated its review of scientific literature on risks and benefits &n issued a new report in 1995 

that confirmed its initial findings (Ref, 2). 

A also examined tie infurmatiun reviewed by its expert Panel in 1994, and the Panel’s 

re~u~endatiun~ Xn making its recunnnendatiun, the Panef reviewed the 1993 PHS report, 

testimony frum several professional and health urga~zatiuns~ and additional scientific literature 

as described in section VD of this document. 

A also carefully examined numerous studies, as described in section XV,B of this ducument, 

s~b~t~ed by ~t~tiuners as evidence that amalgam fillings cause de~menta~ phys~ulugica~ and 

olugical effects. 

Lastly, FDA reviewed the comprehensive reports of several intematiuna~ health ~rga~izati~~s 

and fureign countries on the risks associated with these products, described in section IV.13 of 

this ducnment. In preparing ese reports, these countries and urg~~zatiuns conducted extensive 

reviews and assessments of existing literature and scientific ~~~~~ati~n. 

For purposes of ~~assi~catiun~ FDA is to determine the safety and effectiveness of a device, 

in p , by wei~ng the probable benefits to health from use of the device against any probable 

risks of injury or illness from such use (section 5 13(a)(2) of the act). 

1 e Benefits 

Over the past I years, amalgam fillings have provided great benefit by restu~ng the socks 

of teeth of millions of ind~vidnals, Products used to make amalgam oglings are used today in 

the fu~~uwing sitna~uns (Ref. I): 1 

* individuals of all ages; 

+ Stress-being areas and in small to moderate sized cavities in the posteriur tee 

l Tee severe destruction of structure; 

or cast-metal, metal-ceramic, and ceramic resturati~ns as a fuunda~un~ 
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atient’s commitment to oral hygiene is pour; and 

+ men moisture con is prublematic with patients. 

T’hese pruducts provide subst~ti~ benefits over u er dentaf restorative materials because 

bangs fillings offer a broad range of app~cab~~~~ in cfinieal si~at~uns~ durability, ease af use 

and relative insensitivi~ to variations in handling technique and oral cundit~uns (Ref. 

DentaX amalgam can release minute ~unnts of efemental mercury, a metal whose toxicity 

at high exposure levels is well estab~shed. estimates of human uptake of Merck frum bangs 

~~~~ngs have ranged between 1.24 and 27 rnicrugrams (pg) per day, a factor of more 

fuld. Huwever, e widely varying experimental conditions and assumptions in ca~cnIa~uns 

Iy contribute to the wide range of results. bun-~hysiu~ugic-based models resulted in 

estimates likely being several times too high. Reea~culatiuns correcting fur these facturs 

ates of less than 5 pg per day. Studies have demonstrated higher blood and urine levels of 

mercury in ~nd~v~d~~s with amalgam fillings. Huwever, estimates of mean daily mere exposure 

from all sources vary (Ref. 1). 

ere is aIsu evidence that mercury levels in budy fluids spike durin placement and removal 

of amalgam ~~~i~gs and then decline uver time, but no c~n~~~~ed clin.icaI studies of health 

cunse~nences of this phenumenun have been conducted. Uc~~patiun~ studies indicate that 

sub~~~nica~ effects may uccur at exposure levels tenfold higher than those ~p~~a~~y ex~e~enced 

eneraf -pupuIatiun, Severity of response generally folluws a duse-r~spunse 

is nu valid scientific evidence demonstrating specific adverse responses ur a dose effect in humans 

at levels of rnercn~ exposure associated with dental amalgam (Ref. 1). 

ury is absorbed from many sources, including fuud and ai 

of expusnres to mercury from aI1 sources in the pupn~atiun, the margin of safety fur sume persons 

may be lowered when rnerc~~ from amalgam oglings is added. T’ is no valid scienti 
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at the general pupulatiun treated with dental amalgam experiences any adverse clinical effects 

from this add~t~~na~ body burden of mercury arising from amalgam use 

As stated previuusly, public cuncem has been expressed over the toxic effects of rnerc~~ 

from amalgam armings and certain persons have attributed a variety of detrimental physiu~ugica~ 

and psy~hu~ugica~ effects to mercury toxicity fram ~a~g~ fillings. In response to these cuncems, 

~~meruns national and international reviews have examined reports of adverse effects from 

amalgam fillings, and FDA has reviewed substantial inf~~ati~n about amalgam risks, as described 

in sectiuns IV and V of this document. 

After review of the scientific evidence and review of numeruns studies submitted in sqqurt 

of banning or ~pc~ass~fy~ng dental restorative products containing mercury, FIDA dues nut find 

any persuasive evidence that the physiological and psychological symptums at~bnted to bangs 

fillings are caused by amalgam &Uings. Fu ermure, FDA dues nut find any persuasive evidence 

that there is any improvement of these symptoms after removal of bangs armings. Although 

there are studies pu urting to suppurt the view that amafgarn products pose risks to persons beycmd 

the small subp~pu~a~~n of hypersensitive individuals, conclusions cannot be drawn frum these 

studies because ey are meth~du~ugica~~y flawed. 

s pus~~un ~unce~ng the evidence of risks posed by amalgm fillings is supported by 

the findings uf e PI-IS reports (Ref. I), international health urganizations, foreign g~ve~ents, 

and the rec~~enda~~ns of FDA’s expert advisory Panel as described in sections andVuf 

this document* m>A dues believe that there are sume risks associated with dental products used 

in amalgam, armings from mercury toxicity that are associated with improper sturage, ~~ratiun, 

and hedging of e pruduct- However, FDA dues nut believe at there are any majur ris 

associated with toxicity of mercury when these pruducts are used as directed. FDA believes there 

are afso risks of allergic reaction to these products in a small subp~pu~ati~n of individuals. 
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3. Benefits Versus Risks 

FDA believes at valid scientific evidence, as defined in 0 860.7(c)(2), exists to determine 

the safety and effectiveness of denta amalgam: Namely, certain studies described in the PHS repurt; 

dies and reports upon which the Panel, ased its recu~endat~un; studies and reports 

reviewed by international health urganizations and fureign governments; and must nutably the 

s~gni~cant hnma~ experience with amalgam fur aver IOU years. 

Although the degree of risk is not known to a certainty, FQA must make an assessment tu 

weigh the probable benefits with the probable risks associated with the use of the device, in 

accordance with the criteria fur a reasunable assurance of safety under 6 86~*7~d)~~). 

states that FlDA’s classification decisions are to be predicated an a “reasonable ass~~ce of safety 

and effectiveness,” not an absolute assurance of safe and effectiveness (se&m 5 13(a)( 1) of the 

act). ureuver, the statute directs FCDA, in dete~i~ng what is a ““reasonable assurance” of safety 

and effective~ess~ to assess “probable risk,” nut absolute risk (section 5 13(a)(2) of the act). 

at the benefits and risks of encapsulated alfuylmercury and amalgam alloy are snf~cient~y 

characterized to make a determination that these products should be classified into class If with 

special cuntruk~ FDA notes that there is mure significant human experience with dental ~a~g~ 

than any ather resturative material, and that, accordingly, mure is known about the risks of dental 

bangs than any other restorative material (Ref. I). 

Given the known risks of untreated caritis, the ~ungstanding history of successful usr;: of dental 

rndg r~sturati~ns, benefits of products used in amalgam fillings over other a~tema~ve 

materials, and the overall lack of valid scientific evidence that persuns whose cariuus teeth are 

dental amalgam experience any adverse health effects, other than a very small number 

of people who are hypersensitive to mercury, FIDA believes that the probable benefits uf restorative 

dental products cunt~~ng mercury uutweigh the probable tisks of using these pruducts. 

The agency acknowledges that a small snbpupn~atiun u persons that already have high body 

burdens of mercury or suffer frum allergies may respond adversely to the additional mercury 
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exposure from amaIg~ fillings. For these subpupu~ati~ns, e agency believes the risks can be 

addressed by labeling and by using alternative filling materials, 

believes that special controls, such as those described below by the Panel, will address 

those risks presented by dentall amalgam products, both to hypersensitive individuals and beady 

care workers, an that class XI with special cuntrufs wifl provide a reasonable assurance of the 

safety Andy effe~~veness of dental amalgam products. 

4. Proposed Special Controls to Address Risks Associated With the Use of Dental Restorative 

MateriaIs suntanning Mercury 

lf;DA is prup~sing a labeling guidance and relevant recognized voluntary consensus stand~ds 

as special controls for dental mercu~ and dental amalgam products. These special controls are 

consistent with the Panel’s recommendations for special controls fur encapsuIated bangs aXXoy 

and dental mercury, and FDA believes they address the risks related to toxicity associated with 

improper ha~dl~n of dental mercury and dental amalgam products, and the risks fur the small 

snbp~pu~ati~n of individuals w are allergic to ingredients in these products. 

F;nA’s proposed guidance recommends that dental am and dental mercury labeling lists 

all ingredients. By doing so, the clinician wudd be made aware of afX materials he/she is placing 

in a patents mouth, and would be able to avoid use of the product if the atient had knuwn 

hypersensit~vities to in~edients in amalgam products. This guidance also addresses risks tu 

ypersensi~ve patients by recommending labeling ins~cting the prac~tiuner not to use these 

products in hypers~nsi~ve persons, and of steps to take if allergic reactions do occur. A believes 

guidance also controls the risks related to toxicity from improper storage, trituration, and 

handling by rec~~ending ins~ctiuns for sturage, handling, and use. Finally, the guidance 

s the presc~pt~u~ labeling requirements. FDA is including sabering aspects of the current 

edition of ‘“IS0 1559: 1995” and A~S~A~A~s “Specification No. 64.987,” described below, into 

its labeling guidance. 
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e agency has adopted good guidance practices (GGPs) regulation, which set forth 

olicies and procedures fur the development, issuance, and use of uidact;e documents 

15). Elsewhere in this issue of the Federal Re@ster, F?DA is ~nuuncing the 

av~~a~~~i~ of this draft guidance document for cogent in accordance with CGPs. 

FIIA is aJsu pruposin “1SU 1559: 1995 Dental, Materials-Alloys for Dental Arna~g~” as 

a special cuntrof for both encapsulated a~~uy/mercn~ and amalgam alloy. This stand~d was 

developed by i~tema~ona~ governmental. and nonguve~enta~ committees in ltitison wi 

a wur~dwide federation of national standards bodies. The standard describes a~pro~~ate 

spec~~cat~ons an test methods for alloys composed mainly of silver, tin, and copper used in 

amaIg e ahoy may be in either powder or tablet furm, or in capsules with portions of alluy 

and mercury. It describes the ~~rnnrn silver content and the maximum content of tin, copper, 

~nd~nrn, palladium, platinum, zinc, and mercury. Xt also describes the reco~ended physical 

properties of the alloy, specifically, m~irn~rn percent creep, percent dimensional change, and 

cum~ressive strength after f. hour and after 24 hours. This standard also describes the test methods 

for dete~ning physical properties. This standard addresses cunsistency of chemical cumpusition 

and portant physical pruperties of the restorative materiaf. This aspect uf the special c~n~r~~ 

allows the pract~tiuner tu know what substances are contained in the product, which will allow 

the practitioner to provide better counsel tu patients who are ahergic. 

IYhe st~d~d also addresses the risks identified by the panel related to impruper storage, 

~~ratiun, and hiding by pruviding recumrnendations, s~eci~ca~uns, and instructions fur pruper 

hedging, sturage, and titnratiun. 

s standard also has packagmg and sabering ~ns~c~uns including a recu~en~tion to 

list elements present in the aXluy that are in cuncen~ations greater than 0.1 percent, (see KU 1559: 

1995 section 7.2.10). These packaging and Iabe ing recu~endatiuns are consistent with the IXIIA, 

sabering guidance discussed previously in aff respects except one: The recu~endation conce~ng 

the listing of ingredients. The specifkation in IS0 1559: 1995 sectiun 7.2.1(f) suggests listing only 
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those elements present in the alloy in concentrations greater than 0.1 percent mass~mass (&m), 

whereas the F;f)A labeling guidance recommends listing all ingredients in the product labeling. 

li?l3A is not ~n~~~~ra~ng this aspect of section 72.1 of 5[SO X559: 1995 as a special control because 

it believes all ingredients, even in concentrations smaller than 0.1 pgrc~nt(~rn) could cause allergic 

reactions in some subset of persons. Therefore, FDA believes that practitioners should be ~nf~~~d 

of all ingredients. If practitioners are informed of the ~n~~d~~nts they wi f be able to counsel 

at~~~ts on appropriate ~~atrnen~ uptions. 

s stand~d may be obtained from the ~n~~~a~~na~ Organization r S~nd~dizat~~n~ Case 

e, Geneva, Switzerland, CH- 1 f 21 s IS0 also maintains a site on the Internet at http:// 

www .iso.org. 

ruposing to adopt ANSI/ADA’s “Specification No. 6-1987 for Dental Mercury” 

cial control for dental, mercury (0 872.3700) and encapsulated al~~y/rnercu~ (6 ~7~.3~7~). 

This standard specifies e specifications and test methods fur mercury suitable for the pr~p~~~n 

af dental amalgam and provides recommendations for packaging and marketing. Xt recarnmends 

packaging in air tight containers; and providing hazard warnings regarding mercury hygiene, This 

st~d~d will allow the dentist to be aware of the physical properties of the mercury that will 

be used for restorations that will enabIe the dentist to better counsel dlergie patients and will 

alert the dentist to rner~u~ hygiene procedures. The risks identified by the Panel, including toxicity 

resul~ng from improper handling and storage that may result in systemic absorption of liquid 

mercury dough the skin, local chemical sensitivity reaction, and i~alati~n of ~nute amounts 

of merGu~ vapor, are addressed in the standard by detailed rec~~~ndat~~ns for rn~r~~ 

rna~pu~a~~n and its packaging information, transport and handling procedures. This standard may 

be obtains from A~S~AAMr~ 1 f West 4Zd St., New York, NY 10036. ANSI also maintains 

a site on the Internet at htt~://www.~s~.~rg. 
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The agency has determined under 21. CFR 25.34( ) that this action is of a type &at &es 

not ind~vidu~~y or cumulatively have a significant effect on the human ~nvir~~ent. Therefore, 

er an env~~~enta~ assessment ni3r an envir~~~nta~ impact statement is required. 

VIII. Paperwork Reduc#iun Act of 19% 

FDA has t~nta~v~~y determined that this proposed rule does not contain any new inf~~ati~n 

~~~~~~ti~n r~~uir~m~nts and, therefore, clearance by the Office of Management and Budget under 

the ~a~e~~rk Reduction Act of 1995 is not necessary. 

FODA has exited the impacts of the proposed rule under Executive Order 12866 and the 

Regu~atQ~ ~~x~bi~ity Act (5 U.S.C. 60f-612) (as amended by subtitle B of the Small Business 

Regulatory Fairness Act of 1996 (Public Law 104-121)), and the Unfunded Mandates Reform 

Act of 1995 (fiblie Law 1.04-4). Executive Order 12366 directs agencies to assess aff. costs and 

benefits of av~~ab~e regulatory alternatives and, when regulation is necessary, to select regulator 

approaches that maximize net benefits (including potential economic, ~nv~~~enta1, pu 

and safety, and o er advantages; distributive impacts; and equity). The agency believes that 

proposed r&e is consistent with the regulatory philosophy and principles identified in the Executive 

order. Xn addition, the CIassification actions are not significant regulatory actions as defined by 

the Executive order. If a rule has a significant economic impact on a substantial number of small 

entities, the Regulator Flexibility Act requires agencies to analyze regulatory options that would 

~ni~ze any sig ficant impact of a rule on smaff entities. 

The agency certifies that these proposed CIassification actions, if finalized, wii 

signi~cant economic impact on a substantial number af small entities. In a~ditiun, is proposed 

le will not impose costs of $100 million or more on either the private sectur or State, 
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and tribal governments in the aggregate, and therefore a summary statement of analysis under 

section 2~Z(a) of the unfunded Mandates Reform Act of 1995 is nut required. 

The proposed classification actions wiff affect the ee separate de-vices: Dental rn~~~~~, 

amalgam alloy, and encapsulated dental amalgam. Professional dental groups have re~o~ended 

e use of encapsulated dental amalgam over the other separate products. According to FDA data, 

encapsulated amalgam nuw accounts for over 99 percent of the amalgam market. encapsulated 

ental bangs is ~pi~a~~y purchased and stored in packages of 80 capsules.. These packages are 

kept at hand in dental clinics until. needed. A typical resturati~n is expected to require two capsules 

of amalgam. 

According to FDA records, ere are 35 manufacturers of dental mercury, amalgann alloy, 

and encapsulated dental amalgam. In total, FDA expects that 40 distinct products wifX be affected 

by the proposed ~~assi~~ation actions. Over 200 million dental restorations were perfused during 

the last year for which FDA has data (1999), of which 64 million utilized dental amaIgam (ADA, 

1999). There are currently a~pro~rnate~y 155,000 active dentists operating in 145,000 separate 

clinics (Bureau of Labor Statistics, 1998). 

F;nA is proposing to: (1) Issue a separate classification regulation for encapsulated amalgam 

alloy and dental mercury; (2) amend the classification for amalgam alloy by adding special controls; 

and (3) reclassify dental mercury from class I (general controls) to class XI. FDA is proposing 

e products would have the same Iabehng guidance as a special control. In addition, 

osing that dental mercury would have a v&mtary ANSI standard as a special control, 

encapsulated alloy and dental Merck would have voluntary ANSI and IS0 standards as special 

controls, and the amalgam alloy products would have a voiuntary IS0 standard as a special control, 

F!DA does not expect any change in costs related to the vufuntary standard special controls. 

Manufa~~rers that export encapsulated amalgam are already responsible for meeting these 

voluntary st~d~ds, and other manufacturers currently follow equivalent standardized methods. Any 
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change in perfurmance test procedures is likely to result in little, if any, incremental change in 

prudn~tiun costs. 

ecial control la cling guidance, however, would entail some ~~mal costs tu 

manufac~rers . W  le some manufacturer% products currently include ~n~ed~ent labeling, 

no ~uns~stent ind~s~ furmat. FDA is recumrnending a consistent label that will allow interested 

~~nsnmers of dental amalgam to easily obtain necessary ~nfu~a~un that may result in mercnry 

expus~re avoidance., Thus, FRA believes that m~ufa~~rers of these products wiX1 redesign their 

sabering or develop for fast time ingredient labeling as a result of these prupused classi~~a~un 

actiuns. 

A has developed estimates af the costs of enhanced labeling fur dental amalgam. This 

estimate is based on costs developed by a ~~nsu~t~t fm (Eastern Research Gruup (ERG)) fur 

dev~~u~ing dabbling fur similar medical devices, specifically medical gloves (Ref. 21). These 

estimates include the costs of artwork, design, regulatory review, production, and appficatiun. 

OveraH, the cost of develuping a new label under these guidelines is estimated to be $1, for 

a~~rux~ate~y $1,500). FTDA expects that 40 labels will be abeX fur each product 

35 manufacturers of the three devices. Thus, the total cost of designing and 

applying enhanced labels is expected to equal $60,000 fur 40 prudncts- Over an estimated 5-year 

life (based on estimated cycle of labeling in the device industry), average annualized 

cost t,o ~ndns~ u this requirement (at 7 percent discount rate) is apprux~mately 

FDA dues not expect proposed classification actions to affect dental clinics. 

F?DA believes e costs of developing new labeling (apprux~ately 1,500) per product are 

nut s~g~~~ant fur a substantial number of small entities. The dental ins~ment and supplies 

industrial code (SC 3843) is typified by small ~stab~is~ents* Unly abuut 35 

of the appruximat~~y 650 establishments in the industry have more than 100 employees. (Accurding 

to the Small Business Ad~nis~at~un, any entity with fewer than 500 employees is cunsidered 

small f&r this industry). These estab~~s~ents are highly specialized (93 percent of their s~~rn~nts 
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are in this ~ndus~ group) and co~~e~~ated (97 percent of dental saks were from these 

establis ents). Total value of shipments was estimated at $2.0 billion, or about ~~25,~~~ per 

employee. 

ureau of Census (Census) has estimated that 12 percent of all industry shipments come 

fro entaf establ~s~e~ts with fewer than five employees. Using the Census figures for dental 

ave fewer than five employees, the average value of s~pme~ts would 

er year. The proposed ~~ass~~cat~o~ actions would result in the design and 

a~p~~~at~o~ of enhanced labeling, at a cost of 1,500 per product. There are 35 ma~~fact~re~s 

p~od~~~~g 40 groducts. Ass~~~g one rna~~fa~~~e~ produces six products, the costs for the 

rna~~fa~~~er p;roducing six procducts woufd be ~9,~~~ and the cost for m~~fac~re~s ~~od~c~~~ 

one prodrrct would be $1,500. e costs would only be ap~rox~ate~y 0.1 percent to 0.7 percent 

an I.0 percent) of e expected revenues for an extremely small entity. Thus, un 

atory Hexibili Act (5 U.S.C. 605 )), FDA certifies that the proposed reg~~at~o~s will 

e a s~g~~~c~t economic impact on a substantial number of small entities. 

X, Request for Comments 

Interested persons may submit to the Dockets ~a~agerne~t Branch (address above) written 

or electronic coverts regarding &is proposal by [insert d&e 90 &zy~ q6kr date of ~~~~~~~~~~~ 

in the Federal Register]. Two copies of any comments are to be submitted, except that ~~d~v~dua~s 

may submit one copy. Comments are to be ide~~~ed with the docket number found in brackets 

in the heading of this document. Received c ents may be seen in the office above between 

9 a.m. and 4 p.m, onday through Friday. 

XII. Effective Dates 

l?DA proposes that any final rule that may issue based on this proposal become effective 

30 days after its ate of p~b~i~atio~ in the Federal Register. 
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2X* Eagled Resesch Group; “Pre1iminm-y Estimates: Labeling and Related Testing Cssts for MedicaX 

List of Subjects in 21 CFR Part 872 

edical devices. 

Therefore, under the Federal Food, Dnxg, and Cosmetic Act and under authority delegated 

to the Commissioner of Food and Drugs, it is proposed that 21 CFR part 872 be deeded as 

foHows: 

PART 872-DENTAt DEVtCES 

ty citation for 21 Cm3 part 872 continues to read as follows: 

Authority: 21 USC 3511,360,36Oc, 36Ue, 36Uj, 371. 

2, Section 872.3050 is amended by revising paragraph (b) to read as follows: 

Q  872*3Q5Q Amatgam atioy. 

* * * 4 * 

(b) ~~~~~~~~~~~~~* Class If (special controls). The special confxols for this device am: 

(1) International Stmdard ?CXI 1559: W95 Dentaf Mate~a~s-decoys for Dental 

and 

(2) FDA’s ‘“Specia;l Control Guidance for I~dus~ on Encapsulated Amalganx, Arna~g~ 

AIIoy, and Denta Mercury Labeling.” 

3. Section 872.3070 is added to read as follows: c 

5 872,307Q Encapsulated amalgam alloy and rn~~~u~* 

(a) ~~e~~~~~~~~~. E~~aps~~ated amalgam al oy and mercury is a device composed of el 

mer~u~ and amalgam alloy, separated by a septum, which, when placed in a dental ~a~g~ator~ 

produces dental arnafgam which is intended for the restoration of teeth. 

Class XI (speciaf controfs). The special controls for this device are: 
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(I) 4%!Xl 2559:1995 DentaX Materials-Affoys far Dental Amalgam,” 

DA’s ‘~~~e~i~~a~~~ No. 64987 for Dental Menmy,” and 

(3) FDA’s “Special Controf Guidance for Industry on Ewapsulated Amalgam, Amafg 

A&y, md Dental ‘Mercury Labeling.” 

e Section $~~.3~~~ is amended by revising pamgraph b) to read as foIXows: 
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