
Chemicals in Chemicals in PPCPPPCP’’ss

Pharmaceuticals:Pharmaceuticals:
Endocrine Disrupting Endocrine Disrupting 
CompoundsCompounds
PhthalatesPhthalates
BisphenolBisphenol AA
NonylphenolNonylphenol
CotinineCotinine
CaffeineCaffeine
FragrancesFragrances
Illicit drugsIllicit drugs

Personal Care Products:Personal Care Products:
MercuryMercury
LeadLead
TriclosanTriclosan
FormaldehydeFormaldehyde
TolueneToluene
Petroleum distillatesPetroleum distillates
Coal tarCoal tar
DibutylDibutyl phthalatephthalate
ParabensParabens



Why Why PPCPPPCP’’ss are an are an 
Emerging IssueEmerging Issue

Increased pharmaceutical useIncreased pharmaceutical use
71% increase in prescriptions from 1993 to 200671% increase in prescriptions from 1993 to 2006
14% population increase14% population increase
60% increase in OTC drugs since 199060% increase in OTC drugs since 1990
50% of the medications manufactured used in US50% of the medications manufactured used in US

Aging populationAging population
Age 65+ = 13% population using 34% prescriptionsAge 65+ = 13% population using 34% prescriptions
Average senior has > 40 prescriptionsAverage senior has > 40 prescriptions

General population is becoming increasingly General population is becoming increasingly 
medicatedmedicated

Average person uses 11.8 prescriptions/yearAverage person uses 11.8 prescriptions/year
62% of doctor visits result in at least one prescription62% of doctor visits result in at least one prescription



Additional PPCP IssuesAdditional PPCP Issues

<50% of the population adheres to the <50% of the population adheres to the 
prescription protocols (WHO)prescription protocols (WHO)

Associated with 40% of nursing home admissionsAssociated with 40% of nursing home admissions
Costs $177 billion/yearCosts $177 billion/year
Accidental poisonings, suicides, inappropriate dosingAccidental poisonings, suicides, inappropriate dosing

New drugsNew drugs
New uses for existing drugsNew uses for existing drugs
New target age groupsNew target age groups
Advertising:  ban lifted in 1997 is responsible for Advertising:  ban lifted in 1997 is responsible for 
an increase of 50% prescriptions.an increase of 50% prescriptions.

http://www.viagra.com/content/viagra-safety.jsp?setShowOn=../content/about-viagra-ed-treatment.jsp&setShowHighlightOn=../content/viagra-safety.jsp&lpos=Home&lid=Safety


Personal Care ProductsPersonal Care Products

We use 15 to 25 PCPWe use 15 to 25 PCP’’s every days every day
Exposes us to >200 chemical compoundsExposes us to >200 chemical compounds
1/3 of all PCP1/3 of all PCP’’s contain at least one s contain at least one 
carcinogencarcinogen
10,500 chemicals are used in PCP10,500 chemicals are used in PCP’’ss
Only 11% have been testedOnly 11% have been tested



PPCPPPCP’’ss in the Environmentin the Environment
PassPass--throughthrough
–– unmetabolizedunmetabolized portions are excretedportions are excreted
–– depends upon depends upon undissolvedundissolved state, dose, body typestate, dose, body type

Direct disposalDirect disposal
LandfillsLandfills
Municipal Wastewater (more than just hospitals)Municipal Wastewater (more than just hospitals)
OnOn--Site Sewage SystemsSite Sewage Systems
BiosolidsBiosolids
CAFOCAFO’’ss
Reclaimed Water Reclaimed Water 

Presenter
Presentation Notes
widespread continual input of ppcps into our sewers, and ultimately our aquatic environment results in a psydo-persistence for these chemicals



full extent and magnitude in the environment is unknown





Water-Quality Data for Pharmaceuticals, Hormones, and 
Other Organic Wastewater Contaminants in U.S. Streams, 
1999-2000 
By KIMBERLEE K. BARNES, DANA W. KOLPIN, MICHAEL T. MEYER, E. MICHAEL THURMAN, EDWARD T. 
FURLONG, STEVEN D. ZAUGG, AND LARRY B. BARBER
Open-File Report 02-94

http://www.usgs.gov/


Pharmaceuticals in the Pharmaceuticals in the 
EnvironmentEnvironment

139 streams in 30 states139 streams in 30 states
95 95 PPCPPPCP’’ss testedtested
82 compounds detected82 compounds detected
80% of the sites had at least one PPCP detected80% of the sites had at least one PPCP detected
75% sites had multiple 75% sites had multiple PPCPPPCP’’ss detected detected 
(median = 7, max = 38)(median = 7, max = 38)
concentrations low concentrations low ug/lug/l
33 of 95 compounds were 33 of 95 compounds were EDCEDC’’ss (all detected (all detected 
during the study)during the study)



Pharmaceutical Study in the Pharmaceutical Study in the 
SequimSequim--Dungeness AreaDungeness Area

One time collection of water quality samples One time collection of water quality samples 
from effluent, surface water and ground water.from effluent, surface water and ground water.
17 17 PPCPPPCP’’ss detected in effluentdetected in effluent
4 4 PPCPPPCP’’ss detected in surface waterdetected in surface water
–– Caffeine, nicotine, Caffeine, nicotine, metforminmetformin, , estroneestrone

3 3 PPCPPPCP’’ss detected in ground water detected in ground water 
–– Concentration 2Concentration 2--20 times less than effluent20 times less than effluent
–– Caffeine, nicotine, Caffeine, nicotine, metforminmetformin

Low levels (Low levels (ug/lug/l))



Impacts to Ground WaterImpacts to Ground Water

Ground water concentrations one order of Ground water concentrations one order of 
magnitude lower than surface water.magnitude lower than surface water.
Zimmerman detected 3 Zimmerman detected 3 PPCPPPCP’’ss in ground in ground 
water one mile water one mile downgradientdowngradient of the of the 
source.source.
Documented Documented carbamazepinecarbamazepine survived             survived             
8 to 10 years in subsurface.8 to 10 years in subsurface.



PPCPPPCP’’ss are a are a 
concern worth concern worth 
InvestigatingInvestigating

Present in the environmentPresent in the environment
Effects to wildlifeEffects to wildlife
DonDon’’t know the effects to humanst know the effects to humans
Finding chemicals in humans, although donFinding chemicals in humans, although don’’t t 
understand the exposure pathways.understand the exposure pathways.

Cumulative effects of the daily unCumulative effects of the daily un--intenededinteneded 
exposure to low concentrations of multiple exposure to low concentrations of multiple 
chemicals.chemicals.
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