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an Easy Pill to Swallow? 
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What are the Risks of PPCPs? 

 

 1) Human health (drinking water) 

 2) Environment 

 3) What does the weight-of-

evidence  indicate for PPCPs (and why 

does  the public not believe it)? L ŘƻƴΩǘ ōŜƭƛŜǾŜ ȅƻǳΗ 

Pharmaceuticals and personal Care Products (PPCPs) in 

the environment 



PPCPs in the Environment 



PPCPs are Pervasive 

The pervasive nature of PPCPs first came to light in 

Europe in the mid-1990s and in NA in 2002 

Reflected improvements in 

analytical chemistry (lower 

detection limits) 

Discovered that there were 

hundreds of different PPCPs in the 

environment, albeit at extremely 

low concentrations (sub-µg/L) 



PPCPs are Pervasive 

Kolpin et al (2002) targeted 95 organic wastewater 

contaminants in 139 streams in 30 states and found: 

 

1)Most compounds (>90%) were <1 ug/L 

2)86% of targeted compounds were detected at least 

once 

3)Few (<5%) instances of drinking water quality 

guidelines or aquatic life criteria being exceeded 

 



Kolpin et al (2002) 

Kolpin et al 2002 Environ Sci Technol 36: 1202-1211 



PPCPs in Drinking Water 



http://hosted.ap.org/specials/interactives/pharmawater_site/images/drugs_water1.jpg 

PPCPs in Drinking Water 



¢ƘŜ ǘƘƻǳƎƘǘ ƻŦ ŘǊƛƴƪƛƴƎ ǎƻƳŜƻƴŜ ŜƭǎŜΩǎ ŜȄŎǊŜǘŜŘ 
pharmaceuticals may be a repulsive notion 

PPCPs in Drinking Water 



Most Common APIs in Drinking Water 

Most Frequently Detected Highest Concentrations 

Carbamazepine (anti-epileptic) Ibuprofen 

Ibuprofen (NSAID) Triclosan (antibacterial) 

Sulfamethoxazole (antibiotic) Carbamazepine 

Clofibric acid (lipid regulator) Phenazone (analgesic/ antipyretic) 

Gemfibrozil (lipid regulator) Clofibric acid 

Iopromide (x-ray contrast agent) Acetaminophen(analgesic/ 

antipyretic) 

Å A total of 64 APIs detected in drinking water (not all at once) 

ÅNone >1 ˃g/L and vast majority <50 ng/L (all well below clinical 

levels) 





PPCPs and Human Health Concerns? 

Drug Clinical 
Prescription 

Smallest Dose 
(mg/pill or 
suspension) 

N Environmental 
Concentration 
(mg/L: surface 

waters)
1 

Water 
Ingestion 

Equivalent to 
Reach Clinical 

Dose (L) 

Time to reach 
Clinical 

Exposure 
(years: 

assume 8x8
2
 

rule) 

Olympic 
Swimming 

Pool 
Equivalent 

Carbamazepine 400 14 0.00054 740741 1072 0.3 

Ciprofloxacin 5000 7 0.00012 41666667 60303 16.7 

Erythromycin 30 9 0.00044 68182 99 0.03 

Fluoxetine 10 4 0.00004 250000 362 0.1 

Ibuprofen 200 17 1.02 196 0.3 0.00008 

Sulfamethoxa-
zole 

500 11 0.00036 1388889 2010 0.6 

Tetracycline 500 7 0.0001 5000000 7236 2 

1 Exposure via drinking water is about 1000-fold lower 
2 Eight, eight-ounce glasses of water per day 



PPCPs and Human Health Concerns? 

ά5ŜǎǇƛǘŜ ǘƘŜ ǳǎŜ ƻŦ ǳƭǘǊŀ-trace analytical methods, steroid 
hormones used as pharmaceuticals were not detected in U.S. 

drinking water  
 

Pharmaceuticals have more robust human health data than 
essentially all other environmental contaminants due to 

extensive clinical testing. Thus, research to date suggests that 
concentrations of pharmaceuticals in U.S. drinking water are far 

below any human health relevanceέ 
 

Snyder, S. 
Southern Nevada Water Authority 

 (In: Occurrence of pharmaceuticals in drinking water, ACS Symposium Series 2010) 



¢ǳǊƴƛƴƎ ƻǳǊ !ǘǘŜƴǘƛƻƴ ǘƻ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘΧ 

What, then, is Driving the Negative 
Perception About PPCPs? 

ά¢ƘŜ ƻŎŎǳǊǊŜƴŎŜ ƻŦ !tLǎ ƛƴ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ƛǎ ŀ ŎǳǊƛƻǳǎ 
topic in the sense that little empirical data has hinted 
toward a link with human health - and yet the issue 

ǇŜǊǎƛǎǘǎ ŀǎ ƻƴŜ ƻŦ ƎǊŜŀǘ ώǇǳōƭƛŎϐ ƛƴǘŜǊŜǎǘέ 
 

Daughton, C. USEPA 
 

 (In Pharmaceutical Ingredients in Drinking Water: Overview of Occurrence and 
Significance of Human Exposure, ACS Symposium Series 2010) 



A Potential Caveat - Resistance 

Environ. Sci. Technol., 2010, 44 (2), pp 580ï587 


