Keeping Pharmaceuticals
Out of the Water
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THE VIAGRA IN THE WATER MAKES
ME WANT TO SWIM UPSTREAM, BUT
THE PROZAC 1S MAKING ME TOO TIRED.,.
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How do pharmaceuticals reach the

environment?
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Figure adapted from A. Boxall, EMBO reports Vol. 5, No. 12, 2004
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Treatment Techniques

Removal techniques:

» Longer solids retention (5-15 days)
Filters and disinfectants (Work best in combination)
Bacteria

Reverse Osmosis (Expensive and produces brine)
Ultrasound




Main Risks of Improper Storage/ Disposal

Accidental ingestion

Between 2001-2008, > 430,000 ‘“n
children < 5 yrs were seen in S el

EDs due to poisonings from

self-ingested prescription and OTC medicines.
(Journal of Pediatrics 2011)

kebackyourmeds.org/

In 2011, the ASPCA Animal Poison Control
Center received more than 25,000
calls related to pets consuming
human prescription medications.




Main Risks of Improper Storage/ Disposal

lllegal use or theft

« A survey of teens found that 62% who
abused prescription pain relievers said
they were easily accessible through
parents’ medicine cabinets.




Main Risks of Improper Disposal Practices

Environmental impacts

e Continuous, multi-generational exposure to
aquatic wildlife

* Impacts to terrestrial plants and animals




Pharmaceuticals in the Environment

Types of human and animal pharmaceutical
chemicals identified in water bodies (paughton and Temes 1999):

e Hormones

» Antibiotics

e Blood Lipid regulators

» Analgesics and anti-inflammatories

« Beta-blockers

e Antidepressants

e Antiepileptics

« Antineoplatics (used in chemotherapy)
e Tranquilizers

® Retlno [ds xgrl::‘l:lmmmn interact with the meds already in
e X-ray contrast media

B ABAcalL



Pharmaceuticals in the Environment
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Acetaminophen 2.5-5.1 3.5-13.0 E |
Cotinine 1.5-4.7 28-63 2 200
Gemfibrozil 1.0-10.0 1.4-49 E
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Tranethoprim 1.5- 31 3.5-10.0
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Steroid Compounds

e Estrogens can have feminization effects on male fish
(Nash et al. 2004, Jobling et al. 1998)

e Androgens can have masculinization effects on
female fish (Ankley et al. 2003; Morthorst et al. 2010)




Serotonin Reuptake Inhibitors (SSRIs)

e Changes in fish and shrimp behavior
(Fluoxetine)

o« Metamorphosis delays in frogs
(Fluoxetine)

e Induce mussel spawing

(Norfluoxetine/ Fluvoxamine)




Education

 The Medicine Chest curriculum for middle- and high-
school students

 Sensible Disposal of Unwanted Medicines curriculum
for 4-H members

* Integration of “Do Not Flush” message into displays,
games, brochures, billboards, collection boxes

Get Rid of Stuff Sensibly

Sensible

~ Disposal of
U

wMedicines




Outreach (e

Disposal of Unwanted Medicines:
A Resource for Action in Your Community

Content:

o R

Disposal of Unwanted Medicines

Introduction to the issue wineiscagruat crgfummaniedueds
Case Studies of Take-Back Programs X
How to Hold a Collection Event R
Materials for Public Outreach and Education

Pharmaceutical Donation/Take-Back Legislation

International Policy on Medicine Donations

Bibliography on Pharmaceuticals, the Environment, and
Human Health

PowerPoint Presentation

http://www.unwantedmeds.org




Medicine Collection Programs

[

* Mail-back envelopes P .

e DEAtake-backs
September 2010: 121 tons

April 2011: 188 tons
October 2011: 188.5 tons
28 April 2012 —Mark Your Calendar

e Local take-back programs
Single-day events
Permanent collection programs




Single-day Events

Keep Northern lllinois Beautiful
11 June 2011, Machesney Park, IL

1,455 households participated
and pounds of medicine
were collected. All cardboard
and plastic was recycled.




Single-day Events

Keep Northern lllinois Beautiful
11 June 2011, Machesney Park, IL

1,455 households participated
and pounds of medicine
were collected. All cardboard
and plastic was recycled.

O June 2012 — Mark Your Calendar




Permanent Collection Programs

Pharmaceutical Safe Disposal Program
Monroe County, Indiana July 2011




Permanent Collection Programs

Medication Disposal

Disposal Locations

| ! 2ol
|Zoom In| [Zoom Out| [Reset| | -County-

1 Watkesha

Dubuque o

S L Fregoon °R0ckfotd an_ukggan
ol Cedar '} Elgino @ Palatine:

Rapids Q Chicago ;
fowa City © N ANROFEE 2N ~ &'South Bend
Davenport Joliet ?‘“V

3 J Galesburg
Burlington © Pedria |
- © | Bloomington |
7 3 o A L
s ampalgn "

Quincy Ilinois o : Indn:na o
? ODecalur  |ndianapolis@ Carme! p;
N Springfield P

ity ~ Terre Haute

L ee! Columbia \ ¢ °
ee's o A )
ummit St Louis )

d
1 e

Lansé

osha o
Iodge Watgnoo K Holland
\

Kalamazoo
lowa ©

o
nes O Neyton

OIndianola Fort Wa
o

Lafayette °K°k°m°
o

© Columba

Bloomington c
=

Louisville

Evansuille ™ _,’o L

"\;-9 \°, &

o P o J
. . Ballwin O'Fallen J
Missouri |

Mark Twain .
National Forest Cape

: Owenshoro
Girardeau -3
[

/ Bowling
<) Green

Springfield Kenty
o \
o )
d d Glasgow
) Clarksville. — . _ _~ ~
‘y; — r o

Paragoufd

ew Ol o Y
¢ Jonesboro © /s

O Nashvilie

Map dgta ©2012:Google ¢ Jgigs of Use

Select a county from the dropdown list
on the map to see medication disposal
locations in that county. You can then
click on the marker on the map or the
name of the disposal location in the

| list to get the address.

http://www.epa.state.il.us/medication-disposal/locations/index.html



Permanent Collection Programs

IL Locations:
Channahon
Westmont

Oak Park
Chicago (n = 3)
Evanston

: detroit
& et e \1\ renewable power

Put UNWANTED MEDICATIONS IN THEIR PLACE.

YELLOW JUG OLD DRUGS’

Vel g OL irng & pregroms TO KEEP OUR WATER SAFE.

to coflect and dispose of unused/anwanted/exphred drigs. To find 2 comanunity-minded
phatmacy in your ares, o to www.reatlakescleamwater.oeg of all 9897368179,

www.greatlakescleanwater.org



Take-home Messages

» Some pharmaceutical chemicals (e.g.,
anti-epileptics) persist

e Others are “pseudo-persistent”™— They
break down but are continually
replaced

o Greatest concern is population-level
effects: the multi-generation exposure
to low-dose for small aquatic
organisms




What CanYou Do?
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