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an Easy Pill to Swallow? 8




Outline

e Pharmaceuticals and personal Care Products (PPCPs)
the environment

® \What are the Risks of PPCPs?

1) Human health (drinking water)
2) Environment

3) What does the weighof-
evidence Indicate for PPCPs (and whx
does the public not believe It)? L R2yQl o685t




PPCPs In the Environmer




PPCPs are Pervasive

® The pervasive nature of PPCPs first came to light in
Europe in the miel990s and in NA in 2002

e Reflected improvements in
analytical chemistry (lower
detection limits)

® Discovered that there were




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)
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PPCPs in Drinking Water

Pharmaceuticals in @ Tested positive for pharmaceuticals O Test results pending
d""kmg water @ Tested negatlveforphalmaoeuwals R TG

a— o'

UNITED ® Aurora| | Columbus = J Northern N.J.
STATES 1 -

Lo

* In \firginia Beach, pharmaceauticals 'fumd :

in source water but not in ireated drinking water. NOTE: All placas include some smwmiuamasexcept
** Drinking watsr in Austin, Texas, was tested for only Albuguergue, N.M.; Arlington, Texas: Long Beach, Calié.;
one prescription drug. a synthetic birth control chemical. Los Angsles; New Orleans.

SOURCES: Drinking water providers' responses to Associated Press guestions; AP review of scientific literaturs. AP




PPCPs in Drinking Water

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

Drugs in the
drinking water

Tests have detected minute
concentrations of pharmaceuticals
in the drinking water supplies of at
least 46 million people in two
dozen major American metropolitan
areas, an Associated Press

investigation has found. The federal
government does not regulate
prescription drugs in water.




PPCPs in Drinking Water
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pharmaceuticals may be a repulsive notion



Most Common APIs in Drinking Water

Most FrequentlyDetected Highest Concentrations
Carbamazepingnti-epileptic) Ibuprofen
Ibuprofen(NSAID) Triclosanantibacterial)
Sulfamethoxazolentibiotic) Carbamazepine
Clofibricacid(ipid regulatoy Phenazoneanalgesic/ antipyretic)
Gemfibroziklipid regulator) Clofibricacid
lopromide(x-ray contrasiagent) Acetaminophermnalgesic/

antipyretic)

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

ANone >1>g/L and vast majority <50 ng/allwell below clinical
levels)



' How much is one
part per trillion?

It is equivalent to the

concentration of 1/2 teaspoon
(2.5 ml) of salt distributed among
1,000 Olympic swimming pools.

Olympic pool

teaspoon
salt

© 2008 MCT
Source: McClatchy
Washington Bureau

Graphic: Melina Yingling, Judy Treible




PPCPs and Human Health Concerns?

;

Drug Clinical N [Environmentdl  Water Time to reaclh Olympic
Prescription Concentratiory Ingestion Clinical Swimming
Smallest Doge [(mg/L: surfac¢ Equivalent to| EXxposure Pool
(mg/pill or Waters)1 Reach Clinical (years: Equivalent
suspension) Dose (L) [ assume 8x8 k Sy
rule) 'fw-»
|ICarbamazeping 40Q 14 0.00054 740741 1074 0.3
|Ciprofloxacin 5000 7 0.00012 4166666Y 60303 16.7
Erythromycin 30 9 0.000411 68182 99 0.03
Fluoxetine 1 4 0.00004 250000 364 0.1
Ibuprofen 20Q 17 1.02 196 0.3 0.0000¢
Sulfamethoxa 500 11 0.00036 1388889 201Q 0.6
zole
Tetracycline 50Q 7 0.0001 5000000 7234 2

L Exposure via drinking water is about 160 lower
2 Eight, eightounce glasses of water per day



PPCPs and Human Health Concerns?

G5SaLAUS U K&e amlyScal 2n&thodgf stendit
hormones used as pharmaceuticalere not detectedn U.S.
drinking water

Pharmaceuticals have more robust human health data thar
essentially all other environmental contaminants due to
extensive clinical testing. Thus, research to date suggests tt
concentrations opharmaceuticals in U.S. drinking water are f:
below any human health relevance

Snyder, S.
Southern Nevada Water Authority
(In: Occurrence of pharmaceuticals in drinking water, ACS Symposium Series



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

G¢CKS 200dzZNNBYyOS 2F !t La
topic in the sense that little empirical data has hinted

toward a link with human healthand yet the issue
LISNAAAGAE a 2yS 2F 3INJ

Daughton, C. USEPA

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

Environ. Sci. Technol., 2010, 44 (2), pp 5801 587




