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Pictures of Potential BPA Releasing ProductsPictures of Potential BPA Releasing Products

�� Lexan = PC bottleLexan = PC bottle

GE Lexan PolycarbonateGE Lexan Polycarbonate

BPA

Coated 
Tomato Can

All  Cans 
Coated

Sources of  Bis Phenol A (BPA)Sources of  Bis Phenol A (BPA)
Tsai, JTsai, J , , Human Health Risk on Environmental Exposure to Bisphenol-A, 
Journal of Environmental Science and Health Part C, 24:225–255, 2006

Richardson  G.M., et al., Preliminary Estimates of Exposure of Adults to BPA from
Dental Materials, Food and Air, 8 th Vol. ASTM  STP 1364 (1999)

�� Air, Water, dirt, and dust.Air, Water, dirt, and dust.

�� Epoxy, Polycarbonate, Poly Vinyl Chloride  Plastics Epoxy, Polycarbonate, Poly Vinyl Chloride  Plastics �� ++

All food Can Liners, Water bottles, Baby bottles*& Formula cans*All food Can Liners, Water bottles, Baby bottles*& Formula cans*..

�� Some Pit/fissure Sealants, Composite Resins, Resin Cements Some Pit/fissure Sealants, Composite Resins, Resin Cements 
& Poly carbonate Crowns release varying small amounts of & Poly carbonate Crowns release varying small amounts of 
BPA as a residue that leaches out from the manufacturing BPA as a residue that leaches out from the manufacturing 
process or as wear or process or as wear or breakdown product from Saliva esterase breakdown product from Saliva esterase 
actionaction on esters in the polymer or from stomach acids or basic on esters in the polymer or from stomach acids or basic 
foods.foods.
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BPA TimelineBPA Timeline
http://www.ewg.org/book/export/html/26291http://www.ewg.org/book/export/html/26291

�� 1891 BisPhenol A (BPA) first made. 1891 BisPhenol A (BPA) first made. 
�� 1938  BPA discovered to be artificial Estrogen 1938  BPA discovered to be artificial Estrogen –– Not used Not used 

as drug because DES found more Potent.as drug because DES found more Potent.
�� 19401940-- today BPA used for Poly Carbonate (baby bottles), today BPA used for Poly Carbonate (baby bottles), 

epoxy plastics, plasticizer for PVC plastic, and can lining.epoxy plastics, plasticizer for PVC plastic, and can lining.
�� 1976 BPA Grandfathered as safe by EPA with no proof.1976 BPA Grandfathered as safe by EPA with no proof.
�� 1982 NTP defines BPA LOAEL at 1000ppm = 50mg/kg.1982 NTP defines BPA LOAEL at 1000ppm = 50mg/kg.
�� 1988 EPA sets lower standard at 1ppm = 50micro g/kg.1988 EPA sets lower standard at 1ppm = 50micro g/kg.
�� 1993 Dr. D. Feldman1993 Dr. D. Feldman’’s Breast Cancer Cells Multiply in Poly s Breast Cancer Cells Multiply in Poly 

Carbonate (PC) Petri dish found to be BPA releasing.Carbonate (PC) Petri dish found to be BPA releasing.
�� 1995 Mice exposed to PC cages have aneuploidy eggs.1995 Mice exposed to PC cages have aneuploidy eggs.
�� 1996 FDA: BPA exposure: adults=11 & infants=7micro g/kg.1996 FDA: BPA exposure: adults=11 & infants=7micro g/kg.
�� 1997 BPA Adverse to Prostate Gland exposed  Mice womb1997 BPA Adverse to Prostate Gland exposed  Mice womb
�� 19971997--99  Baby formula and PC bottles contain BPA. 99  Baby formula and PC bottles contain BPA. 

BPA Timeline ContinuedBPA Timeline Continued
�� 1999 Scientist report in 1999 Scientist report in ““NatureNature”” BPA hastens puberty of mice.BPA hastens puberty of mice.
�� 2002 BPA exposure of mice at pregnancy/lactation affects behavio2002 BPA exposure of mice at pregnancy/lactation affects behavior of off r of off 

spring when adults.spring when adults.
�� 2003 2003 -- 2006 NIH hires Chem Industry Consultant to assess  BPA who 2006 NIH hires Chem Industry Consultant to assess  BPA who 

handpicks scientist with little knowledge of BPA.handpicks scientist with little knowledge of BPA.
�� 2006  NIH reports BPA safe & is criticized for industry biase2006  NIH reports BPA safe & is criticized for industry biase
�� 2007 The Consultant fired by NIH who worked for Dow & BASF2007 The Consultant fired by NIH who worked for Dow & BASF
�� 2007 Congress investigates  NIEHS(NIH) for conflict/interest2007 Congress investigates  NIEHS(NIH) for conflict/interest
�� NIEHS edits BPA report neglects adverse affects of low levelsNIEHS edits BPA report neglects adverse affects of low levels
�� 2007 NIH panel 38 BPA expert scientist 2007 NIH panel 38 BPA expert scientist –– BPA represents a BPA represents a ““Clear Risk to Clear Risk to 

HUMAN HEALTHHUMAN HEALTH ..””
�� 2008  David Swartz of NIEHS resigns as100 NIEHS researchers vote2008  David Swartz of NIEHS resigns as100 NIEHS researchers voted no d no 

confidence in Schwartz to protest his management. confidence in Schwartz to protest his management. 
�� 2007/8 BPA in Baby Formula/bottles 2007/8 BPA in Baby Formula/bottles -- Congress investigates   FDACongress investigates   FDA
�� 2008 Canada Rules BPA toxic to children 2008 Canada Rules BPA toxic to children –– Bands PC B bottlesBands PC B bottles
�� 2008 Consumer Report stops recommendation of PC bottles2008 Consumer Report stops recommendation of PC bottles
�� 2008 FDA reveals Basis of Hi Safety Regs are two Industry studie2008 FDA reveals Basis of Hi Safety Regs are two Industry studies funded s funded 

by  by  American Plastics CouncilAmerican Plastics Council. . 
�� 2008 NTP(NIH) Determine that BPA is Toxic to Humans2008 NTP(NIH) Determine that BPA is Toxic to Humans
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BPA Timeline ContinuedBPA Timeline Continued

�� 2008 Congress calls on FDA to reassess its BPA Regs.2008 Congress calls on FDA to reassess its BPA Regs.
�� 2008 Canada 2008 Canada -- BPA is deemed a Dangerous Substance.BPA is deemed a Dangerous Substance.
�� 2008 Major Manufacturers/Retailers abandon BPA in Plastics2008 Major Manufacturers/Retailers abandon BPA in Plastics
�� 2008 JAMA Study links BPA to heart, diabetes, Liver2008 JAMA Study links BPA to heart, diabetes, Liver
�� 2008 FDA BPA panel head link to $5 million ChemIndustry Gift. 2008 FDA BPA panel head link to $5 million ChemIndustry Gift. 

Congressmen(4) object to appointment of  tainted head.Congressmen(4) object to appointment of  tainted head.
�� 2008 AtGen of Conn, NJ, De. ask stop using PC baby products.2008 AtGen of Conn, NJ, De. ask stop using PC baby products.
�� 2008 FDA Science Board writes scathing report on FDA  high 2008 FDA Science Board writes scathing report on FDA  high 

level Regs and demand low dose toxicities for babies/adults be level Regs and demand low dose toxicities for babies/adults be 
included.included.

�� 2009 Six million pounds produced; Value of Products 6 Billion $2009 Six million pounds produced; Value of Products 6 Billion $
�� 2009 BPA2009 BPA--SO4 stripped of SO4 by BCa; BPA enters BCa cells!SO4 stripped of SO4 by BCa; BPA enters BCa cells!

Chemistry of BisPhenol A  PolymersChemistry of BisPhenol A  Polymers



5

Degradation of Bis DMA by SalivaDegradation of Bis DMA by Saliva’’s s 
EsteraseEsterase

+ Saliva Esterase
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Degradation of Bis GMA by SalivaDegradation of Bis GMA by Saliva’’s s 
EsteraseEsterase

+ Saliva Esterase

Relation of BPA to Estrogen MoleculesRelation of BPA to Estrogen Molecules

�� BPABPA DESDES DHTDHT EstradiolEstradiol

�� BPA Molecular Size and  (OH) groups similar to Estradiol BPA Molecular Size and  (OH) groups similar to Estradiol 

�� The BPA binding to Estrogen ligand is <1/1000 that of Estradiol The BPA binding to Estrogen ligand is <1/1000 that of Estradiol 

�� But this low binding becomes important when estrogen or But this low binding becomes important when estrogen or 
testosterone are low. testosterone are low. 
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Effects of Low Dose BPA on Mice/RatsEffects of Low Dose BPA on Mice/Rats

�� YearYear Dose (Dose ( µµg/kg/day)g/kg/day) ““ Effect DescriptionEffect Description ”” [42][42]
�� 2005    0.025    "Permanent changes to genital tract2005    0.025    "Permanent changes to genital tract““ [43][43]
�� 2005    0.025    2005    0.025    ““Breast tissue predispose to hormones/carcinogens"Breast tissue predispose to hormones/carcinogens"[44][44]
�� 1997    2.0        1997    2.0        ““Increased prostate weight 30%"Increased prostate weight 30%"[45][45]
�� 2002    2.4        2002    2.4        ““lower bodyweight, early puberty and longer estrus."2002lower bodyweight, early puberty and longer estrus."2002[46][46]
�� 2004    2.5        2004    2.5        ““Decline in testicular testosteroneDecline in testicular testosterone”” [47][47]
�� 2007    2.5        2007    2.5        ““Breast cells predisposed to cancer"Breast cells predisposed to cancer"[48][48]
�� 2006   10.0       2006   10.0       ““Prostate cells more sensitive to hormones and cancer"Prostate cells more sensitive to hormones and cancer"[49][49]
�� 2002   10.0       "Decreased maternal behaviors"20022002   10.0       "Decreased maternal behaviors"2002[50][50]
�� 2003   30.0    "Reversed sex differences in brain structure and 2003   30.0    "Reversed sex differences in brain structure and behavior"behavior"[51][51]
�� 2008     2.6 to 10 ug/kg Measured by CDC = 50% to 90% human expo2008     2.6 to 10 ug/kg Measured by CDC = 50% to 90% human exposuresure

http://www.ehponline.org/members/200http://www.ehponline.org/members/2007/10753/10753.pdf7/10753/10753.pdf

�� 1998  < 50      U.S. human exposure limit (not a result from an 1998  < 50      U.S. human exposure limit (not a result from an animal study,     animal study,     
but a guideline set by EPA)but a guideline set by EPA)[52][52]

�� 42.42.This table is adapted from: EWG, 2007. "Many studies confirm BPAThis table is adapted from: EWG, 2007. "Many studies confirm BPA's low's low--dose toxicity across dose toxicity across 
a diverse range of toxic effects," Environmental Working Group Ra diverse range of toxic effects," Environmental Working Group Report: A Survey of Bisphenol A eport: A Survey of Bisphenol A 
in U.S. Canned Foods. Accessed November 4th, 2007 at in U.S. Canned Foods. Accessed November 4th, 2007 at http://www.ewg.org/node/20941http://www.ewg.org/node/20941. All . All 
studies included in this table where judged by the CEHRH panel tstudies included in this table where judged by the CEHRH panel to be at least of moderate o be at least of moderate 
usefulness for assessing the risk of BPA to human reproduction. usefulness for assessing the risk of BPA to human reproduction. 

�� 43.43. Markey CM, Wadia PR, Rubin BS, Sonnenschein C, Soto AM (2005). Markey CM, Wadia PR, Rubin BS, Sonnenschein C, Soto AM (2005). ""LongLong--term effects of term effects of 
fetal exposure to low doses of the xenoestrogen bisphenolfetal exposure to low doses of the xenoestrogen bisphenol--A in the female mouse genital tractA in the female mouse genital tract".  ".  
7272 (6): 1344(6): 1344––51. 51. doidoi::10.1095/biolreprod.104.03630110.1095/biolreprod.104.036301. . PMID 15689538PMID 15689538. . 
http://www.biolreprod.org/cgi/pmidlookup?view=long&pmid=15689538http://www.biolreprod.org/cgi/pmidlookup?view=long&pmid=15689538. . 

�� 44.44. MuMuññozoz--dede--Toro M, Markey CM, Wadia PR, Toro M, Markey CM, Wadia PR, et alet al (2005). "(2005). "Perinatal exposure to bisphenolPerinatal exposure to bisphenol--A A 
alters peripubertal mammary gland development in micealters peripubertal mammary gland development in mice". ". EndocrinologyEndocrinology 146146 (9): 4138(9): 4138––47. 47. 
http://endo.endojournals.org/cgi/pmidlookup?view=long&pmid=15919http://endo.endojournals.org/cgi/pmidlookup?view=long&pmid=15919749749. . 

�� 45.45. Nagel SC, vom Saal FS, Thayer KA, Dhar MG, Boechler M, WelshonsNagel SC, vom Saal FS, Thayer KA, Dhar MG, Boechler M, Welshons WV (1997). "Relative WV (1997). "Relative 
binding affinitybinding affinity--serum modified access (RBAserum modified access (RBA--SMA) assay predicts the relative in vivo bioactivity of SMA) assay predicts the relative in vivo bioactivity of 
the xenoestrogens bisphenol A and octylphenol". the xenoestrogens bisphenol A and octylphenol". Environ. Health Perspect.Environ. Health Perspect. 105105 (1): 70(1): 70––6. 6. ^̂
Honma S, Suzuki A, Buchanan DL, Katsu Y, Watanabe H, Iguchi T (2Honma S, Suzuki A, Buchanan DL, Katsu Y, Watanabe H, Iguchi T (2002). "002). "Low dose effect of in Low dose effect of in 
utero exposure to bisphenol A and diethylstilbestrol on female mutero exposure to bisphenol A and diethylstilbestrol on female mouse reproductionouse reproduction".  ".  1616 (2): 117(2): 117––
22. 22. PMID 11955942PMID 11955942. . http://linkinghub.elsevier.com/retrieve/pii/S0890623802000060http://linkinghub.elsevier.com/retrieve/pii/S0890623802000060. . 

�� 46.46. Akingbemi BT, Sottas CM, Koulova AI, Klinefelter GR, Hardy MP (Akingbemi BT, Sottas CM, Koulova AI, Klinefelter GR, Hardy MP (2004). "2004). "Inhibition of Inhibition of 
testicular steroidogenesis by the xenoestrogen bisphenol A is astesticular steroidogenesis by the xenoestrogen bisphenol A is associated with reduced pituitary sociated with reduced pituitary 
luteinizing hormone secretion and decreased steroidogenic enzymeluteinizing hormone secretion and decreased steroidogenic enzyme gene expression in rat Leydig gene expression in rat Leydig 
cellscells". ". EndocrinologyEndocrinology 145145 (2): 592(2): 592––603. 603. doidoi::10.1210/en.200310.1210/en.2003--11741174. . PMID 14605012PMID 14605012. . 
http://endo.endojournals.org/cgi/pmidlookup?view=long&pmid=14605http://endo.endojournals.org/cgi/pmidlookup?view=long&pmid=14605012012. . 

�� 47.47. Murray TJ, Maffini MV, Ucci AA, Sonnenschein C, Soto AM (2007).Murray TJ, Maffini MV, Ucci AA, Sonnenschein C, Soto AM (2007). ""Induction of mammary Induction of mammary 
gland ductal hyperplasias and carcinoma in situ following fetal gland ductal hyperplasias and carcinoma in situ following fetal bisphenol A exposurebisphenol A exposure".  ".  2323 (3): (3): 
383383––90. 90. http://linkinghub.elsevier.com/retrieve/pii/S0890http://linkinghub.elsevier.com/retrieve/pii/S0890--6238(06)002636238(06)00263--22. . 

�� 48.48. Ho SM, Tang WY, Belmonte de Frausto J, Prins GS (2006). "Ho SM, Tang WY, Belmonte de Frausto J, Prins GS (2006). "Developmental exposure to Developmental exposure to 
estradiol and bisphenol A increases susceptibility to prostate cestradiol and bisphenol A increases susceptibility to prostate carcinogenesis and epigenetically arcinogenesis and epigenetically 
regulates phosphodiesterase type 4 variant 4regulates phosphodiesterase type 4 variant 4".  ".  6666 (11): 5624(11): 5624––32. 32. 
http://cancerres.aacrjournals.org/cgi/pmidlookup?view=long&pmid=http://cancerres.aacrjournals.org/cgi/pmidlookup?view=long&pmid=1674069916740699. . 

�� 49.49. Palanza PL, Howdeshell KL, Parmigiani S, vom Saal FS (2002). "Palanza PL, Howdeshell KL, Parmigiani S, vom Saal FS (2002). "Exposure to a low dose of Exposure to a low dose of 
bisphenol A during fetal life or in adulthood alters maternal bebisphenol A during fetal life or in adulthood alters maternal behavior in micehavior in mice". ". Environ. Health Environ. Health 
Perspect.Perspect. 110 Suppl 3110 Suppl 3 : 415: 415––22. 22. PMID 12060838PMID 12060838. . http://ehpnet1.niehs.nih.gov/docs/2002/supplhttp://ehpnet1.niehs.nih.gov/docs/2002/suppl--
3/4153/415--422palanza/abstract.html422palanza/abstract.html. . 

�� 50.50. Kubo K, Arai O, Omura M, Watanabe R, Ogata R, Aou S (2003). "Kubo K, Arai O, Omura M, Watanabe R, Ogata R, Aou S (2003). "Low dose effects of Low dose effects of 
bisphenol A on sexual differentiation of the brain and behavior bisphenol A on sexual differentiation of the brain and behavior in ratsin rats".  ".  4545 (3): 345(3): 345––56. 56. PMID PMID 
1263147012631470
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PCa sensitivity

.025ug/kg BCa Sensitivity

Chem Industry, ADA, FDA Positions on Safety of BPAChem Industry, ADA, FDA Positions on Safety of BPA
American Chemical council American Chemical council �� bisphenolbisphenol--a.orga.org

http://www.fda.gov/ohrms/dockets/AC/08/briefing/200 80038b1_01_02http://www.fda.gov/ohrms/dockets/AC/08/briefing/200 80038b1_01_02_FDA%20BPA%20Draft%20Assessment.pdf_FDA%20BPA%20Draft%20Assessment.pdf

�� Chem Industry Chem Industry –– very similar to Tobacco very similar to Tobacco –– Denial Denial –– ““all things all things 
have some riskhave some risk”” –– 50 micro g/kg/day  acceptable risk50 micro g/kg/day  acceptable risk

�� ADA Statement on Dental Products and BPA Exposure (Sept ADA Statement on Dental Products and BPA Exposure (Sept 
2008):2008): ““The ADA is a professional association of dentists who The ADA is a professional association of dentists who 
remain committed to the publicremain committed to the public’’s oral health. As such, we s oral health. As such, we 
strongly support additional research into human exposure to strongly support additional research into human exposure to 
BPA and any health effects it may cause. However, the BPA and any health effects it may cause. However, the 
Association and government agenciesAssociation and government agencies”” (FDA)(FDA) ““believe that believe that 
current research shows the lowcurrent research shows the low--level of BPA exposure through level of BPA exposure through 
dental sealants & composites is so insignificant that it poses ndental sealants & composites is so insignificant that it poses no o 
health threat.health threat.”” http://www.ada.org/public/media/releases/0809_release02.asphttp://www.ada.org/public/media/releases/0809_release02.asp

�� FDA  Maximum limits FDA  Maximum limits –– 5000 micro g/kg/day systemic toxicity, 5000 micro g/kg/day systemic toxicity, 
50 micro g/kg/day for reproductive and neuro toxicity 50 micro g/kg/day for reproductive and neuro toxicity –– No No 
evaluation of carcinogenicity or functional limits. (August 2008evaluation of carcinogenicity or functional limits. (August 2008))
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NIH National Toxicity Program NIH National Toxicity Program 
on BPA Safety on BPA Safety -- a Major Change as of Dec. 2008a Major Change as of Dec. 2008

The NTP reached the conclusions on the effects  The NTP reached the conclusions on the effects  
BPA on human development and reproduction. BPA on human development and reproduction. 

1st time concerns expressed by Gov. 
agency for Low Dose BPA  exposure 

EPA on BPA SafetyEPA on BPA Safety
http://www.treehugger.com/files/2008/10/bpahttp://www.treehugger.com/files/2008/10/bpa--updateupdate--canadacanada--gelman.phpgelman.php

�� The EPA could theoretically step in, but that's unlikely too. ThThe EPA could theoretically step in, but that's unlikely too. The e 
agency "has no real program to regulate industrial chemicals, agency "has no real program to regulate industrial chemicals, 
as a result of deep flaws in the 1976 Toxic Substances Control as a result of deep flaws in the 1976 Toxic Substances Control 
Act," says Andy Igrejas, environmentalAct," says Andy Igrejas, environmental--health campaign health campaign 
director for the Pew Charitable Trusts. director for the Pew Charitable Trusts. 

Under the act, the EPA needs to show "substantial evidencUnder the act, the EPA needs to show "substantial evidence" e" 
that a chemical is harmful, and must weigh the costs of that a chemical is harmful, and must weigh the costs of 
restrictions against the economic benefits of keeping the restrictions against the economic benefits of keeping the 
chemical in commerce. That's a byzantine chore and helps chemical in commerce. That's a byzantine chore and helps 
explain why the agency has managed to restrict only five explain why the agency has managed to restrict only five 
chemicals in the law's 33chemicals in the law's 33--year history. Under the 1996 Food year history. Under the 1996 Food 
Quality Protection Act, Quality Protection Act, Congress ordered the agency to Congress ordered the agency to 
screen industrial chemicals to determine if they in terfere screen industrial chemicals to determine if they in terfere 
with the endocrine systemwith the endocrine system ,, a program that might have a program that might have 
flagged BPA. flagged BPA. Nine years after the 1999 deadline, the agency Nine years after the 1999 deadline, the agency 
has yet to screen a single chemical.has yet to screen a single chemical.
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Parents and CanadaParents and Canada’’s Position on BPA Safetys Position on BPA Safety
http://motherhoodincorporated.com/wordpressgeneral/?p=566http://motherhoodincorporated.com/wordpressgeneral/?p=566

�� BPA  BPA  -- Rolling the Dice with the EPA and FDA Rolling the Dice with the EPA and FDA -- By Nicole By Nicole 
PerkinsPerkins. . ““In one week, I have readIn one week, I have read two articles that truly scare me about two articles that truly scare me about 
the EPA and the FDA and their the EPA and the FDA and their attemptattempt to do their jobs to do their jobs -- One about BPAOne about BPA’’s.s.

�� ““Scientists who arenScientists who aren’’t on plastic companiest on plastic companies’’ payroll, have been questioning payroll, have been questioning 
the safety of bisphenol A, for some time, but we were always reathe safety of bisphenol A, for some time, but we were always reassured by ssured by 
the FDA and their the FDA and their industryindustry--fundedfunded studies that it was safe.studies that it was safe.””

�� OTTAWA OTTAWA -- The Government of Canada Oct 17, 2008 announced it will  The Government of Canada Oct 17, 2008 announced it will  
proceed with regulations to prohibit the importatio n, sale and proceed with regulations to prohibit the importatio n, sale and 
advertising of polycarbonate baby bottles that cont ain bisphenoladvertising of polycarbonate baby bottles that cont ain bisphenol A.A.

�� ““CanadaCanada’’s proposals on BPA fails to prevent exposure to s proposals on BPA fails to prevent exposure to 
pregnant women and growing childrenpregnant women and growing children”” (to other BPA sources) , (to other BPA sources) , 
““declared a group of health and environmental organizations declared a group of health and environmental organizations 
today.today.”” Dec. 15, 2008   Dec. 15, 2008   

Metabolism of BPA in the bodyMetabolism of BPA in the body
Laura N. Vandenberg, (2009)(2009) BPA and the Great Divide: ….Field of Endocrin e Disruption, Endocrine Reviews 30(1):75–95

�� BPA in the body before it reacts is estrogenic, as it is in BPA in the body before it reacts is estrogenic, as it is in 
chlorinated water when reacting to replace  OH with Cl.chlorinated water when reacting to replace  OH with Cl.

�� Free BPA (humans) released normally in feces (minor in urine)Free BPA (humans) released normally in feces (minor in urine)

�� BPA may collect over time in body fat or have  a continuous BPA may collect over time in body fat or have  a continuous 
exposure as evidenced by continual levels of urinary excretion.exposure as evidenced by continual levels of urinary excretion.

�� BPA reacts in the body to be glucuronidated (MBPA reacts in the body to be glucuronidated (M++) or sulfated ) or sulfated 
(F+) which are forms excreted in urine. These forms are (F+) which are forms excreted in urine. These forms are 
thought to be not estrogenic but bacteria may release BPA from thought to be not estrogenic but bacteria may release BPA from 
glucuronide.  Breast cancer  cells surfaces remove the SOglucuronide.  Breast cancer  cells surfaces remove the SO4 4 and and 
concentrate BPA in the cancer cells producing growth equal or concentrate BPA in the cancer cells producing growth equal or 
higher than Estradiol at low concentrations of BPA SOhigher than Estradiol at low concentrations of BPA SO44. . 
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Nonmonotonic Dose Cell Response CurvesNonmonotonic Dose Cell Response Curves

�� Toxicologist expect Toxicologist expect Linear nonthresholdLinear nonthreshold models for toxinsmodels for toxins

�� Linear threshold model        Linear threshold model        Linear nonthresholdLinear nonthreshold model model 

�� Nonmonotonic Model                  Estradiol NonmonoNonmonotonic Model                  Estradiol Nonmonotonictonic

B
BPA SO4 Breast cancerBPA SO4 Breast cancer Toxicologist Expect

BPA Prostate Cancer

BPA release from Pit & Fissure SealantsBPA release from Pit & Fissure Sealants

Joskow R,  Exposure to BPA from bis-glycidyldimethacrylate-based dental sealants. JADA 2006;137:353-362.

�� Delton LC contains  4.1% BPADM, Delton LC contains  4.1% BPADM, 

�� Defender P&F by Henry Schein contains 3.4% BPADMDefender P&F by Henry Schein contains 3.4% BPADM

�� Delton with a Delton with a ““ PlusPlus ”” or or ““ ++”” in the name do not contain BPADMin the name do not contain BPADM

�� 2/5 Deltons w/ no BPADM 2/5 Deltons w/ no BPADM �� Delton Plus and Delton FSDelton Plus and Delton FS++(2008 SCHEIN cat.)(2008 SCHEIN cat.)

�� Helioseal does not contain BPADM releases less BPA only in urineHelioseal does not contain BPADM releases less BPA only in urine
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Ways to Reduce BPA release from Sealants to Prevent Concerns Ways to Reduce BPA release from Sealants to Prevent Concerns 
Ruggueberg, FA, JADA, Vol. 130, December 1999 1751-7

�� Avoid BPADM containing sealants.Avoid BPADM containing sealants.

�� Cure Longer/ More Completely. Cure Longer/ More Completely. 

�� Do not use excessive volume of Sealant.Do not use excessive volume of Sealant.

�� Select nonSelect non--Bis GMA Sealants Bis GMA Sealants –– EmbraceEmbrace-- P&F ; Enamel Loc P&F sealantsP&F ; Enamel Loc P&F sealants

�� Remove the Remove the ““Oxygen Inhibited LayerOxygen Inhibited Layer”” from the surface of the sealant.from the surface of the sealant.

Six Dental Composites with Estrogenic activity not from BPASix Dental Composites with Estrogenic activity not from BPA
Wada H., In vitro Estrogenicity of Resin Composites , J Dent Res 83(3):222-226, 2004

�� HMBP = HMBP = 2-hydroxy-4-methoxybenzophenone � 4e/12/24 – Re, SF, Sp, EX,  

�� DMPA = DMPA = 2,2-dimethoxy-2-phenylacetophenone � 2e/24 – Ch, Fl

�� BHT = BHT = 2,6-di-tert-butyl-p-cresol � not released from any Composite.

� No Oxygen inhibited layer on composite discs as cured thru matrix strip.
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Ways to avoid Estrogenicity from CompositesWays to avoid Estrogenicity from Composites

�� Use composite without HMBP or DMPA.Use composite without HMBP or DMPA.

�� Use longer more Complete Cure,Use longer more Complete Cure,

�� Use Matrix Strip when possible to prevent oxygen inhibitionUse Matrix Strip when possible to prevent oxygen inhibition

�� Polish away surface layer if oxygen inhibited.Polish away surface layer if oxygen inhibited.

�� Use rubber dam, rinse and suction all teeth 2 times.Use rubber dam, rinse and suction all teeth 2 times.

(same as for prevention of Blood Hg rise from Amalgam)(same as for prevention of Blood Hg rise from Amalgam)

ConclusionsConclusions

�� BPA is in our environment & released by a few P&F Sealants.BPA is in our environment & released by a few P&F Sealants.

�� Exposure from dental products should be minimized by Exposure from dental products should be minimized by 
selection and placement procedures.selection and placement procedures.

�� Fetus, young children & pregnant women are most vulnerable. Fetus, young children & pregnant women are most vulnerable. 

�� Mothers will express their concerns as they learn of BPA.Mothers will express their concerns as they learn of BPA.

�� BPA is a concern for breast and prostate cancer patients.    BPA is a concern for breast and prostate cancer patients.    

�� BPA research is needed to define the extent of the Problem by BPA research is needed to define the extent of the Problem by 
learning the extent of accumulation in the body, how it is learning the extent of accumulation in the body, how it is 
metabolized, if it interacts with other environmental chemicals metabolized, if it interacts with other environmental chemicals in in 
the body and to determine the effects on the general population the body and to determine the effects on the general population 
of long term, fetal, infant, and cancer patient exposure etc.of long term, fetal, infant, and cancer patient exposure etc.


