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* How do they get into the environment?

*  What is the concern?

«  Should | be concerned?

«  How can PPCPs levels be reduced?
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Origins and Fate of PPCPs' in the Environment

'Pharmaceuticals and Personal Care Products

U.S. Environmental Protection Agency
Office ot Research and Development
National Exposure Research Laboratory
Environmental Sciences Division
Environmantal Chemistry Branch

Lepend

1]+ tisage by individunls (is) and pots {1b)
Mctaboliv excretion (anmekibolied
arent drag, rerent-drug confugates, and
bivactive mets
Toxerefion cuwimted by disease wsd show-dissolvisg
nedicatons
. ms,w.m afsnnssdiantdited medioation to seizge eystems

Teakage from

. Dx:pu:.d of eithanizedsnedintod il enrcassos sorving un food for scxvongers (1)

() » Disposed to landiife via domestie ceiiise,
wedicat wasies, and otler luzardone wastes
 T,eaching from defoctive (pootly enpincerad) tandfitle snd cemeteries

®

+ Relasse of treatoduntceated hospiul wasice o domestic fewage systome
(weighled fownrd acntely loxie drugs and dingnostic egents, 5 opposesd o long-term
medications). alva dispozal by phatmacies, physioians, lumanitarian drug sucpls

(&« Reletse 1o apen waters from aquaculture {medicated feed and resuiting oxerefa)

« Future potential for relexse from moleentar pharsing (puoduction: of trerapentias n crops}
U1+ Retoase to privare septicteach fields (3a)
verled eftinent, fvor domestic rewage treatment plinis dischargest to sarface waters, reinjected
inte aquifers (rechage), recyeled/reused (insgation or dorestic vses) (1b)
+ Overtlow of untrented sewage from stomm eventz and system failures disectly fa surface watess ()

{8}« Reloase of drugs that serve donble duty as pest control agenfs
exinple: 4-aminopyridine, experinontal multiple soferoais drg > used o avicide,
warfarin, P et pojkar; wach Tepro-
ductive inhibitors, certain antibiotios “» vsed for orchard puthogens; aceluminopher
analgosic. “*Drown tree snake contol; cafTeine, stimulant ¥ cagr frog control

]

+ Trnnufer of sewage sofids ("biosalida”) to Jand (.., soil mondmeny/fertilization)

« "Stmight-piping" from homes (nnlreatert sewage dschurged direclly to vurface waiers)

« Release from agdiondinre: spray difl fron free crops (.., ankbictics)

» Duag from medicetid domestic animals (6., feed) - CAFOS {confined antrual faeding opersione)

G (htimate enviconmentl waagportiinte:
« most PPCPs eventially transpiorted fron) tervestrial domaim lo squesus domain
 phototsensfonation (bo direst and indiroct ssnstions via LV light)

® . . . altosation, deprad and nltimate
» Direct refeiso 1o open waters vis ynghingdathingswiniming « volatiization (mainly certain anestietios, frogrances)

+ vome ptake by plante
« respirable parficulater containing sorbed drugs (.5, medicated- feed divis})

i
B isehage ofrepulstodicontallod ndustial manufrctoring waste cizenms
« Disponalrelens from clandesfine drug, labs aud illicit dug nsage
v . Bugice, 15

o Vg ity

2 -~
fongural B ey MOT) [

Why the Recent Concern?

1999 - 2000 Stream Study

2002 Effluent Study

2006 Effects Study




What They Found

Pharmaceutical Partitioning
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Putting it all into Perspective

Arizona United States

Retail Prescriptions 54,602,733 3,309, 155,973
Filled at Pharmacies

At acostof: §2,866871,055 §192,041,120,674

Retail Prescriptions

Filled at Pharmacies 9 11
per Capita

+ Age: 0-18 3 4
+ Age 19-84 9 11
+ Age 65+ 20 28
+ Male 7 9
» Female 11 14

Source: Verispan 2006

Wastewater Treatment

« No single treatment technology will remove all PPCPs
or disinfection byproducts.

Recent WERF studies have demonstrated that conventional secondary
treatment removes over 90% of many compounds.

2004 Black & Veatch study demonstrated complete biodegradation of select

PPCPs can be achieved with adequate SRT and/or HRT in an activated
sludge system.

+ Optimization of the activated siudge process shouid be considered prior
to expensive treatment options.

« Upgrading existing activated sludge basins to increase SRT will result in
complete removal of many compounds.




Conventional Treatment

+ Typical nutrient removal SRT of 10-20 days is effective removal
(antibiotics, anti-inflamatories, hormones and lipid regulators)

+ SRT has little or no impact (anticonvulsants and Beta Blockers)

+ HRT <12 hours provides effective removal (2

« HRT 12 — 25 hours provides effective remov:
(anti-inflamatories and lipid regulators)

+  HRT has little or no impact
(contrast media, anticonvulsants)

Unused Medications

PhRMA estimates that 3% of all prescribed medications go unused

« A recent British survey indicates that:
82% of antibiotics go unused
50% of antidepressants go unused
50% of beta-blockers go unused
20% of pain medications go unused




Unused Medications
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Unused Medications

Play Movie




Federal Disposal Guidelines

Federal Guidelines:

& Take unused, unneeded, of expired prescription drugs cut of their eriginai
containers and throw them in the trash.

& Mixing prescription drugs with an undesirable substance, such as used coflee
graunds or kitty litrer, and putting them in impermeable, non-descript containers,
such as empty cans or sealable hags, will further ensure the drugs are not diverted.

@ Flush prescription drugs down the e FOA st it th oowing Grugsios
toiles only i the fabel or 2cc of theown in
patient information specifically instructs
doing so (see box).
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Controlled Substances Act

SR U. S. Depariment of Justice
/ Drug Enforcement Administration
wwow.dea.goy. Washingion, D.C. 20837
PR3 008
Kevin N. Nichotson, R.Pix, [D
Vice President

Pharmacy Regulatory Affeirs

Dations) Association of Chain Drug Stores
413 North Les Sreet

Bost Otfice Box 1417-D49

Alexandria, Virginia 223131480

Dear Mr. Nicholson:

This correspondence i in resporise to your letter dated April 16, 2008, in which you
requested the Drg Enforcement Administration (DEA) policy regsrding “take-back” preseription
disposal programs us ey relato to conwolled substunces, o Uhst yaw wmay shiare that policy with
mertibers of the Nations) Associstion of Chain Drug Stores (NACDS) metmbers.
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The BEA is aware of the concen of pharmacescal “take-buck” dispossl progrems. As

neted by many news report, ths huzusda of prescription medications raking their way int: e
nvironment are » healdy isk of which we all musi be cognizent, However, the development of
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frown sansumers fs a significant and complex mattet and many scemarios for callecting

desmoying thes coutoed sbsances are nl spparied by the Contaned Subtence p (csA)

andi1s implemanting regulations.

e CSA and its implemienting regulations establish a closcd sysiom of distribation for
controlled substasces which requires those individuals ar firms desiring (o handle controlles
subistsncea (o b registered with DEA. This closed systom fcilitates an acourate accouning of sl
controthed suhstances (rom their manufscrure though and including their dispensation. This closed
sysicin reduces the potential for divession of controlled substavees lrom these sepistrants becauso of
the audil rsi} and the ahility of this ayste te delect sxeessiva, suspicions and tmusu
nidera/shipmonts. The ultiulte usex is & Ron-rgistra, wad there &5¢ no provisions in the CSA o
wllon s DEA registerod phannacy to soquire cuntrolled substances Gon) & son-registent,
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o . DEA wor
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W hope tht Ihe information provided will assist you nd NACDS mermbers in responding
10 tuke-back drug dirposs] proponents. Plesso contael me ot (22) 3077297 i roay further assist
you in this maiter.

Sinogals,

7

ark W. Caverly
Chie, Lisison and Pl Scelion
Offce of Diversion Cantol







