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Unwanted Medicines and Educating our

Communities: What Have we Learned, How are
we Doing and What are the Next Steps?

Experiences from the Great Lakes States

Susan E. Boehme Ph.D

Outreach Coordinator & Coastal Sediment Specialist, lllinois — Indiana Sea Grant
College Program, Liaison to the U.S.EPA Great Lakes National Program Office
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Presenter
Presentation Notes
Our perspective:  Oceanographers/Environmental Scientists so Our focus has been keeping the medications out of the environment
Unique position to access and help shape the focus of EPA’s funding


Pharmaceuticals and Personal
Care Products (PPCPs)

Prescription, OTC medications, Cleaning
agents, Cosmetics, Nutritional supplements, and
Skin care products

e Produced and used in larger volumes yearly
e $300.3 billion — spent in 2009 in the U.S.

e 5% Iincrease (2009)

e UN projects a 3-fold increase in
next 25 years



Presenter
Presentation Notes
Pharmaceutical products are everywhere in our lives. 
Scope of the unwanted medication Issue
Thousands of distinct chemicals
Broad (and increasing) usage
Discharged from many small sources
Many possess very high biological activity
-------------------------
IMS (Intercontinental Marketing Services) Health indicates that U.S. Prescription sales have increased by 5.1 percent in 2009, compared with growth of 1.8 percent in 2008.


.
; fy}f{ Risks of Improper
p;,f 1) Disposal Practices

e Environmental

- Accumulation in waterways leads to potentially
harmful effects on species

e Accidental Ingestion

- 78,000 children (>5) treated for unintentional
medication poisoning in U.S. (2003)

e |[legal Use or Theft
- Appropriation by family, friends, workers in homes
- Burglary and Identity theft


Presenter
Presentation Notes
There are 4 main hazards associated with flushing, sharing, or trashing medications.

First, pharmaceutical chemicals in waterways can harm wildlife.  Sewage treatment plants are not designed to treat all the substances contained in medications.  Therefore, when they are flushed down the toilet or sink, most of these chemicals pass through the wastewater treatment facility and accumulate in rivers, lakes, groundwater, and even in aquatic organisms such as fish and amphibians. 

Also, both nationally and internationally, medications are the most common poison exposure category, and unsecured storage or disposal to the trash remains a serious problem.  
Furthermore, as the biggest consumers of prescription medicines, it is a common but risky practice for senior citizens to self-prescribe medicines to treat new, undiagnosed symptoms.

Leftover medicines in the home can provide an opportunity for theft and drug misuse or sale.

And medicines that are not consumed represent wasted health care dollars. Studies identifying the types and quantities of drugs that go unused could lead to better-informed prescription practice and better advice to patients on how to take prescriptions.


Pathways of Medicines into the
Environment
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Presentation Notes
So how did these chemicals get into the environment? 
One source is direct outflow to water from wastewater treatment plants. 
Another possible source is from the sludge from wastewater treatment plants and the manure from medically treated domestic animals. This is typically applied to farmland as a soil amendment and might be a source of contamination of groundwater and runoff.
Veterinary treatment on fish farms and direct runoff from livestock farms might be another source- it’s possible that veterinary medicine is an even bigger source to the environment than human medications, but we’ll need more research to determine the relative quantities. 
And old or poorly designed landfills may leak. Even non-leaking landfills represent a potential source, since the water from them must be pumped out and is usually treated by the municipal wastewater system. 


What We Finding Out?

Drug control on
a bad trip with
the environment
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Hormones and Hormone Mimics in the
Aquatic Environment
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Drugs in the
drinking water

Tests have detected minute

concentrations of pharmaceuticals
in the drinking water supplies of at
|

dozen major American metropolitan

st 46 million people in two

areas, an Associated Press
investigation has found. The federal
government does not regulate
prescription drugs in water,




Effects on Aquatic Organisms:
Cause for Concern

e Aqguatic exposure - can result in
continuous, multi-generation
exposure.

e Feminization of fish - link to estrogen
exposure?

o Effects of antidepressants on fish
and frog development?



Presenter
Presentation Notes
The problem with pharmaceutical chemicals in the waterways is that some of them can have effects on aquatic animals. 
Researchers have found that some of the pharmaceutical chemicals in the water have similar structures and properties to estrogen, and can cause male fish and frogs to take on female characteristics, even producing eggs. 
And the active ingredient in Prozac has been linked to developmental delays in frogs in the laboratory.
A major issue right now is the fact that a huge fraction of the medicine that people buy is getting into the water supply. The medicine that is consumed is hardly ever completely digested and so a significant portion of that goes directly to wastewater. 


Medicines in the Environment
U.S. Geological Survey monitoring study

e 139 streams analyzed in 30 states
e 82 contaminants identified

e Contaminants identified in 80% of these
streams

~ Average 7 distinct contaminants
4 identified per stream



Presenter
Presentation Notes
Numerous unregulated chemicals are ubiquitous trace contaminants in waters. Many result from consumer usage.

The USGS study looked for 95 different contaminants, including many medicinal chemicals, but also others such as caffeine and detergents. 
They found:

Note: Sample sites were targeted to streams susceptible to organic wastewater contamination (i.e. downstream of intense urbanization or  livestock production).

http://www.usgs.gov/homepage/science_features/world_water_2006.asp�

Pharmaceuticals Found in
Drinking Water

2008 Associated Press Investigation:

e Antibiotics, anti-convulsants, mood stabilizers & hormones
In drinking water of 41 million Americans

e Detected in the drinking

: QINE THE PHARMADY
water of 24 major 1 OLOCED HE POOTOR
metropolitan areas QAP YOU AHOULD TBKE

e State monitoring programs
for pharmaceuticals
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Presentation Notes
Green & green and yellow pills & tiny white pills (dorsal fins) = antidepressants (i.e. Prozac)
Air bubbles = anti-hypertension 
Bright magenta & blue = antihistamines
Pink = antiseizure
Eye = antiseizure (higher dosage)


What can we do




Disposal of Unwanted Medicines

Medicines are not always entirely consumed:

e Change Iin prescription
e Patient’s health improves
e Patient death

e Patient non-compliance

e Expiration dates

e Bulk “Economy Size” containers


Presenter
Presentation Notes
There are a number of reasons why pharmaceuticals may not be completely consumed and, therefore, remain (and may eventually reach their expiration date) in the hands of the public or health care facilities.  These reasons include:

With few exceptions, national, state, and local governments lack clear and consistent guidelines on how the general public can properly dispose of unwanted medicines.


1996 Pennsylvania Survey:
Medication Disposal Habits

m 54% Disposed of
medications in the
trash

35.4% Flushed drugs
down the toilet or
sink

7.2% Did not dispose of
medications

B 2% Used all medication prior
to expiration

1.4% Returned medications
to the pharmacy

Returned to
Pharmacy

Used All Prior
to Expiration

Did Not
Dispose

Flushed Trashed

500 patients surveyed



2009 Chicago Survey:
Medication Disposal Habits

Throw Away unused or expired meds in household garbage (n=444) 59.0%
Flush unused or expired medications down the toilet or sink (n=443) | 31.3%
Never dispose of unused or expired medications (n=444) 17.1%
Return unused or expired medications to a pharmacy (n=444) 10.7%
Take unu;ed or e>§pired medicat.ions to a Hazardous Waste 8. 4%
Collection Facility or Collection Event (n=443)
Give unused or expired medications to someone else who would use them (n=444) 5.8%
Dispose of unused or expired medications in some other way (n=444) 5.4%
Return unused or expired medications to a physician (n=444) 5.1%



Presenter
Presentation Notes
-Sponsored by the Metropolitan Water Reclamation District of Greater Chicago and conducted by UIC’s Survey Research Laboratory
-In Summer of 2009, UIC interviewed 445 of the 3,954 Cook County residents who were selected through a random-digit dial telephone survey
-Included were questions on the use, storage and disposal of medications as well as, attitudes toward disposal, intentions for disposal and general demographics

-NOTE: These results do not total 100%, respondents’ may have provided overlapping responses???


Collection Events &
Take-back Programs

Al e riafhal




Why is lISG Involved with
Community Collections?

e Communities asking for assistance and
education materials

e Decrease amount of PPCP to the environment




IL-IN Sea Grant (lISG) Toolkit:

Disposal of Unwanted Medications
A Resource for Action in Your Community

http://www.lisgcp.org/unwantedmeds/

Purpose: Guide to establish safe, legal, successful collection
programs for unwanted medicines

Who: - Solid waste officials - County and state officials
- Community groups - Pharmacists - Researchers

- Environmental and community organizations

Successes: - Educated 1000s of individuals

- Supported outreach campaigns for
community events -

- Created new networking groups



Presenter
Presentation Notes
Illinois-Indiana Sea Grant, under a U.S. EPA GLNPO grant, has compiled a resource kit to help communities address this issue. 
We provide scientific background on the issue, 
Give examples of programs addressing the issue (we’ve got about 2 dozen case studies from across the US and from Canada, Australia, and Europe,)
Step-by-step advice for organizing a collection program
Sample outreach materials to publicize the issue, 
A listing of state laws related to medicine disposal, 
And a bibliography of news articles and scientific reports on the issue

http://www.iisgcp.org/unwantedmeds�
http://www.iisgcp.org/unwantedmeds/�

Components of a
Successful Collection

® Drug Enforcement Administration Goal
Avoid diversion/follow regulations

® Comply with State Regulations
Board of Pharmacy
Dept. of Health

® Educate the Public, Health Professionals,
& Pharmacists -

® |Involve Pharmacists/Police

® Collect data




Challenges of Stewardship Programs

J_Got Old Meds'?
e Safe & legal disposal - :‘%‘m mh;dmw caons
.;..._ﬁ m o

e Controlled Substances Act o AR imiadl
(currently under revision) -

e Convenience

e Funding for staff, disposal & publicity
e Education and Advertising

e Privacy of medical information

e Responsibility is taken off the manufacturer


Presenter
Presentation Notes
We each work in our own fields but all these issues have to be addressed for a solution to work on a long term basis

A consumer awareness campaign has to be established to communicate the procedures that must be followed to safely manage unwanted medicines and to motivate people to participate in the program.

While numerous studies have demonstrated the potential harm that pharmaceuticals pose for aquatic organisms, research is still needed to demonstrate the effects of such products on higher organisms and humans.  Until more conclusive research, and funding for this research, is available, efforts to promote alternative disposal methods of pharmaceutical products will be hindered, unless a precautionary approach is taken and pharmaceuticals are kept out of the environment.

Successful pharmaceutical waste management program must provide:
-Safe disposal method. At present, all waste pharmaceuticals that are collected through proper disposal channels are incinerated.  There is no legal alternative. 
-Privacy of patient medical information should be a priority.


=
What’s Happening in the Great Lakes?

Illinois EPA

® 102,075 Ibs of unwanted pharmaceutical waste
® 30 counties in IL have disposal programs

Chicago

® 5 Chicago Police Stations have disposal containers

® Metropolitan Water Reclamation District: “Medication
Disposal Survey Final Report” December 2009

IHlinois and Other States
® L, WI, IN all have state level task forces

Great Lakes Restoration Initiative


Presenter
Presentation Notes
Since 2004, Chicago has collected more than three tons of old and unused medicine.  
Quantities collected: 
2004 973 pounds
2005 3379 pounds
2006 1600 pounds

Other IL activities: 
--Proposed state law would establish a mail-in program for patients to dispose of their unwanted medicines by mailing to a pharmaceutical reverse distributor or hazardous waste management company
--Illinois EPA is supporting medicine disposal at HHW collections (piloting this in 10 counties in 2007)
--Chicago’s HHW drop-off center accepts medicines
--Kendall Co. medicine drop off pilot program at police stations (M-F 9-5).


Education & Outreach

Get Rid of Stuff Senslbly

I/




The Medicine Chest — Curriculum

e High school teachers:
Prescription Pill and Drug
Disposal Program (P2D?)

e Supplemental activities to
encourage students to become
actively engaged

e Support community stewardship

by offering models, resources,
and guidance




Sensible Disposal of Unwanted
Medicines — 4-H Guide

e Increase environmental

 — stewardship, knowledge and
Disposal of

| Unwanteyg, engagement

. wMedicines

— e Share knowledge with others —

parents, siblings, and friends

e Incorporate reflection activities

e Provide sample stewardship
project ideas

e National 4-H mandate
Increasing science, engineering,
and technology learning




lISG Education and Marketing

e Great Lakes Regional Initiative funding

e Newsletters, media, articles Dose! of @@@Hﬂﬁy |

e Integration of “do not flush” message
Into displays, games, brochures,
billboards, mailboxes




ISG and unwanted medicines

- Started with first toolkit 4 years ago

‘Workshops to community leaders, solid waste and
water treatment professionals, etc. in GL states

-Expertise to USEPA R5 during 2008 Earth Day
-Speaking on this issue locally and nationally

-Distribute toolkits — engaged 11SG educators and
GL SG Network

-Integration of messages throughout 11SG



ISG and unwanted medicines

e Continue to support community programs

e Continue to work on education initiatives

 Help communities bring the waste
minimization message to their programs

* New potential partner — American
Veterinary Medical Association

Work with DEA



Partnership with AVMA

Action Items:

® Define audience (vet practitioners and their clients)

® Establish a collaboration agreement with 11SG or National
Sea Grant

e Define long-term goal (unified message):

e Every AVMA practitioner provides their clients with advice about the
proper disposal of human and vet meds; source reduction

® Define steps to reach goal:
e Qutreach materials for practitioners, techs and clients

° Identify specific audiences — vet offices, booths at conferences,
flyers, YouTube videos, giveaways, etc.

° Identify funding streams to conduct outreach and measure success



For more information

Www.lisgcp.org/unwantedmeds

Susan E. Boehme
sbhoehme@illinois.edu

Funding provided by U.S. EPA Great Lakes National
Program Office — Pollution Prevention and Toxics
Reduction Program


http://www.iisgcp.org/unwantedmeds�
mailto:sboehme@illinois.edu�
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