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Contents1 \Dental Amalgam Fillings" is the Number One Soure of Merury in People 11.1 Referenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 \Dental Amalgam Fillings" is the Number One Soure ofMerury in People\Dental Amalgam Fillings" is the Number One Soure of Merury in People andExposure Exeeds Government Health Standards for Inorgani Merury (Vapor)B. Windham (Ed.)Government agenies and medial studies have found that the largest soure of merury in mostpeople who have several dental amalgam �llings is from amalgam �llings (ref 2-20, 26, 27). Exposurefrom �llings amounts to from 50 to 90 perent of exposure, with the average being about 80% of totalexposure (5-9, 12-15, 19, 20, 26, 27). The studies found that merury amalgams are unstable dueto merury's low vapor pressure and galvani ation (24), leaking merury vapor ontinuously intothe lungs and saliva at levels exeeding health standards. The amount of merury released by a goldalloy bridge over amalgam over a 10 year period was measured to be approx. 101 milligrams (mg)(60% of total) or 30 mirograms (�g) per day (21b), and other studies have found similar results foramalgam �llings (21a, 12, 18, et.).Merury exposure of most people with �llings was found to exeed government health standardsand levels found to ause adverse health e�ets (see below).The tolerable daily exposure level for merury developed in a report for Health Canadais .014 mirograms/kilogram body weight (�g/kg) or approximately 1 �g/day for average adult (2)(.04 �g/day for a 6.5 pound infant or .14 �g/day for a 22 pound infant).The U.S. EPA Health Standard for elemental merury exposure (vapor) is 0.3 mirograms perubi meter of air (1). The U.S. ATSDR health standard (MRL) for merury vapor is 0.2 �g/m3of air, and the MRL for methyl merury is 0.3 �g/kg body weight/day (4). For the average adultbreathing 20 m3 of air per day, this amounts to an exposure of 4 or 6 �g/day for the 2 elementalmerury standards. For an infant breathing 4 m3 of air per day, this would be 0.8 to 1.2 �g/dayand for a hild breathing 8 m3 per day of air this would be 1.6 to 2.4 �g/day.The EPA health guideline for methyl merury is 0.1 �g/kg body weight per day or 6 �g to 8 �gper day for the average adult (1). This orresponds to a level of 1 �g/gram in hair whih is the EPAreferene level for merury hair test. (this amounts to 0.3 �g/day for a 6.6 pound infant and 1mirogram per day for a 22 pound hild)The range of merury exposure levels found in people with amalgam �llings by the World HealthOrganization Sienti� Panel on Merury was 3 to 70 mirograms per day (3), with other medialstudies �nding up to 500 �g/day in gum hewers or people who grind their teeth (6, 11, 16, 17, 18)or some with large numbers of �llings. The average amount absorbed was above 10 �g/day (ref.3-18). The average merury exposure for a Canadian adult with amalgam �llings was found in theHealth Canada study to be 9 �g/day (2). In a large German study with 20,000 tested subjets at aUniversity Medial Clini, the average exposure from �llings was over 10 �g/day and over 50% of allthose with 6 or more amalgam �llings had daily exposure exeeding the EPA health guideline (6).Note that the amount of merury exreted in fees, as opposed to absorbed, is muh higher thanmost of these estimates of merury absorbed by the body. Daily exretion through fees amounted1



to from 30 to 190 �g of merury, being more variable than other paths (7). Other studies hadsimilar �ndings (9, 12, 17-19). Most with several amalgams had daily feal exretion levels over 50�g/day. The referene average level of merury in fees (dry weight) for those tested at Dotors DataLab with amalgam �llings is .26 mg/kg, ompared to the referene average level for those withoutamalgam �llings of .02 mg/kg (27). (13 times that of the population w/o amalgam). Other labsfound similar results (27). This level of merury gives a daily exretion of over 30 mirograms perday. There is also evidene that amalgam is also the largest soure of methyl merury in most peoplewith amalgam, based on studies and medial lab tests of those who have amalgam replaed (26,27, 12). Merury vapor and inorgani merury have been doumented to be methylated to methylmerury by mouth and intestinal bateria, along with andida albians and other methyl donars(28), so that even people who don't eat �sh but do have several amalgam �llings have high levels ofmethyl merury in saliva and blood.Studies have onsistently found modern high opper non gamma-two amalgams have greater re-lease of merury vapor than onventional silver amalgams (21-23, 25). Reent studies have onludedthat beause of the high merury release levels of modern amalgams, merury poisoning from amal-gam �llings is widespread throughout the population (17, 22, 18, 6). Due to suh widespread highexposures the average person with several amalgam �llings has approx. 10 times higher meruryexposure than those without amalgam (1b), and exretes approx. 30 mirograms into the sewer eahday, making dental amalgam the largest soure of merury in sewers. The high levels in sewers andsewer sludge result in amalgam being a signi�ant soure of merury in water bodies and �sh, andalso a signi�ant soure of air emissions from out gassing sewer sludge and rematoria (1).Common levels found in persons with amalgam �llings are over 10 times the Health Canada TDE,and more than the EPA health standard for merury vapor. Thus persons with amalgam �llingshave levels of intraoral merury vapor and body exposure levels higher than the level onsidered tohave signi�ant health risk.The studies found that Total merury intake is proportional to the number and extent of amal-gam surfaes, but other fators suh as hewing gum and drinking hot liquids inuene the intakesigni�antly inreasing exposure as muh as 500%.A World Health Organzation Sienti� Panel onluded that a safe level of merury exposurebelow whih no adverse e�ets our has never been established (3)1.1 Referenes(1) U.S. Environmental Protetion Ageny (EPA), 1999, \Integrated Risk Information System", Na-tional Center for Environmental Assessment, Cininnati, Ohio. www.asmalldoseof.org/toxiology/merury.php& (b) Review of Exposure Researh, DAMS International www.v.om/damspr1.html ; & Environ-mental E�ets of Amalgam Fillings, DAMS Intl, www.v.om/damspr2f.html(2) Mark Rihardson, Environmental Health Diretorate, Health Canada, Assessment of MeruryExposure and Risks from Dental Amalgam, 1995, Final Report.(3) World Health Organization (WHO), 1991, Environmental Health riteria 118, Inorgani Mer-ury, WHO, Geneva;(4) Ageny for Toxi Substanes and Disease Registry, U.S. Publi Health Servie, \Toxiolog-ial Pro�le for Merury", Marh, 1999; & Jan 2003 Media Advisory, New MRLs for toxi sub-stanes, MRL: elemental merury vapor/inhalation/hroni & MRL: methyl merury/ oral/aute; &www.atsdr.d.gov/mrls/index.html(5) A. Kingman et al, National Institute of Dental Researh, \Merury onentrations in urineand blood assoiated with amalgam exposure in the U.S. military population", Dent Res, 1998,2
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