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Farmaceitisko atkritumu
apsaimniekoSana:

Esosa pieredze un prakses

2011. g. 14.-15. novembri
Riga, Latvija

Apvienoto Naciju Attistibas Programmas un Pasaules Vides fonda globala
projekta «Labas veselibas aprupes atkritumu apsaimniekoSanas prakses
veicinasana, lai samazinatu vides piesarnojumu, ka ari dioksinu un
dzivsudraba izdalisanos» ietvaros
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= USGS

science for a changing world

ASV geologiskas izpétes centra tdens
kvalitates pétijums *

* Pirmais nacionalais pétijums par farmaceitisko vielu,
hormonu un citu organisko vielu klatbutni notektidenos
(2002. gada marts)

e 139 plusmas 30 Statos, analizétas 95 dazadas organiskas
notektdenu vielas (ONV)

e 82 no0 95 ir definéti vismaz viena parauga
* Viena vai vairakas ONV ir konstatétas 80% no paraugiem
 13% vietas tika konstatétas vairak ka 20 ONV

e Pétijuma turpinajums «Time Magazine», 2003. gada 25.
augusts

*http://toxics.usgs.gov/pubs/OFR-02-94/index.html


http://www.usgs.gov/

Galvenie farmaceitiski piesarnoto adenu avoti

At least one pharmaceutical was detected in :
24
according to an Associated
urvey of 62 major water providers. Only :

tests of finished drinking water supplies for

metropolitan areas,
Press st
Pharmaceuticals in drinking water
® Water tested DOSI!IVG for pharmaceuticals

results

Test
Some water systems said tests had
been negative, but the AP found independent
research showing otherwise.

28 tested finished drinking water.
vary widely

@ Water tested negative for pharmaceuticals

@ Water not tested for pharmaceuticals O Test results pending 8833{';
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* In Virginia Beach, pharmacauticals were Sound

in source water but NSt in treated drnking water

™ Drinking water in Austin, Texas, was 1esied for only
one prescnipton drug, a symhetc tirth control chemical
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N.M

Memphis, Tenn.;
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£ Al places include some surrcundng areas except: Albuguergue
Long Beach, Calf ; Los Angeles;
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SOURCES: Dnnking water providers

responses o Associated Press questions, AP review of scientific terature.



Farmaceitisko atkritumu plusmu saturs

- . . Notekudenu Kimiskie atkritumi Kimiskie atkritumi . S .
Sadzives atkritumi sistéma " Asie priek$meti  Mikstie atkritumi Asie priekSmeti

* lepakojums « Sistémas * Pudelites VSIS « Pudelites
* Tuk$3as stikla pudeles - D5W (5% glikoze) - TukSas » Cimdi - TukSas
« Tuk$as plastmasas pudeles - NaCl - Dalé&ji tukSas * Aizsargbrilles - Dalgji tukSas
- Papirs - citas??? - Slirces/vAdatas » Caurules . Sjirces/vAdatas
* Plastmasa * Kontroletas vielas? ] -ll\-lltjaii(zsrar'lsantotés : gg:ﬁ(ecﬁzsan up? - Ll:eii(zs:thotés daléeji tukSas
. =g o o . o . . ) = ® H - ) u
Partikas atlikumi, u.c. Antibiotikas” - Sistémpudeles . Sistémpudeles
- TukSas - TukSas
- Neizmantotas, dal€ji tuksa - Neizmantotas, daléji tukSas

* Spill clean up?

AL POTEES Vel Notekidenu attiriSanas Medicinas atkritumu sadedzinasanas iekarta Autoklavs/
sadedzinasanas stacija stacija mikrovilnu iekarta
Pelni SmalcinasSana (?)
Emisijas virszemes Novade virszemes tdenos
udenos vai gaisa

Nebistamo atkritumu poligons

Infiltrats 5
Copyright © 2002 by PharmEcology™ Associates, LLC



Farmaceitisko atkritumu
apsaimniekosana notekudenos

Eiropas Medicinas atkritumu konference
2011. Gada 8.-9. februaris, Amsterdama, Niderlande

Klaus Kimmerer

Material Resources @
Institute of Environmental Chemistry LEUPHANA

Faculty of Sustainability Science




Farmaceitiskie lidzekli udens cikla

Veselibas aprupes
iestades

Majsaimniecibas

Razosana

Atkritumu
poligons

Pazemes plisma

Infiltracija

Udens darbi

filtracija




Emisijas attiecinamas uz razosanu

* Eiropa un ASV: planots, ka ir zemas emisijas, tomer:

* Norvégija: Oslo konstatéts paaugstinata Ciprofloxacin koncentracija
(Thomas un citi, 2008)

 ASV: piesarnojoso vielu koncentracijas pilsétas notekudenu attiriSanas
stacijas ir 1000 reizes lielakas neka So vielu koncentracijas razosanas
notekudenos
(http://toxics.usgs.gov/highlights/PMFs.html)

Indija (Larsson un citi, 2007) lidz 30 mg/I

(arT urbuma/dzeramais tdens)

Kina (Li un citi. 2007, 2008)

Afrika, Dienvidamerika, ... ???



Farmaceitisko lidzeklu lietosana

Pasaule:

. Vairaki miljoni tonnu?




Vai farmaceitiskie lidzekli tiek izlieti notekudenu
sistema? (1306 aptaujatie)

1 % Ja, vienmeér
2 % Ja, requlari

Tabletes 15.7 % 7 % Ja, dazreiz
Ja
6 % Ja, reti
; 10 % Ja, vienmér
Skidrie i -
farmaceitiskie 13 49 8 % Ja, regulari
lidzeki [ 13 % Ja, daZreiz

1 % Ja, reti

www.start-project.de, Gotz and Keil 2008
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Farmaceitisko lidzeklu dzives cikls
Izejmateriali
Razosana
|lzmantosana

Atkritumi

P77




Risku vadibas strategijas

1. Tehnologijas
(Uzlabota) Plismu attiriSana

Istermina riciba Piemérots dizains

2. Uzvediba

Aspekti: Mérkauditorija:

- Tehnologiskie ierobezojumi  FeEzlel[=Ia1iMele]<(e]7}

-Reakcija starp farmaceiti; dzives veida Gudri risindjumi
blakusproduktiem zéles (uztura Biznesa risinajums nakotnei
- Ne visi notekudeni tiek bagatinataji)

NepiecieSama jauna
domasana

Dazada domasana un laba
izglitosana

attiriti Vidustermina riciba

- Energijas patérins
- Nepieejamas mazak
attistitam valstim

> Neilgtspéjigi

Aspekti:
NepiecieSams laiks

Svarigi pamatelementi
ilgtspéjigas farmacijas nozares
nodrosinasanai

Neattiecas uz zalu
administreto

Jones et al. (2007) Environ. Sci. Technol
41:5085-5089, Wenzel et al. (2008) Water izplatiSanu
Sci. Technol. 57:27-32
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Vairak informacijas:

DespoFatta-Kassinos W ppepemrmmees 1 ~CRF E Kiaus Kiimmerer
Kai Bester - - :
Klaus Kiimmerer

\\\\\\\\

Mass Flows, Envimmnet;tal Processes, P h a rm a cy
Mitigation and Treatment Strategies

S -
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PILLS - objectives
The alms of the project are
* to galn comparable (sclentific and practical) solutions for the treatment
of pharmaceutically burdened wastewater and

to widen discussion about the problem in order to increase the public
awareness of protective measures.

PILLS - partners

Six partners coming from sk Buropean States are working together In the PILLS-project:

France ﬁ Unliversize

Germany (Lead Partner) GENOSSENSCHAFT,

LLD{Emeurg 'ﬁg HEWE! THDOE

Switzerland eawa

aquatic research (= lele]

The Netherlands
United Kingdom 35-:-

Project duratlon:  September 2007 — December 2011
Budget: Approx. 8 milllon Euro; 50% co-financed by ERDF

The PILLS partnership Is supported In the framework of the
INTERREG IV B programme of the Buropeaan Union.

http://www.pills-project.eu/



Disposal methods
Return to donor or

manufacturer, transfrontier

transfer for disposal

High temperature incineration

with temperatures greatly in
excess of 1200°C

Medium temperature

incineration with two-chamber

incinerator with minimum

temperature of 850°C. Cement

kiln incineration
Immobilization

Waste encapsulation
Inertization
Landfill

Highly engineered sanitary
landfill

Engineered landfill

Open uncontrolled non-
engineered dump

Fast-flowing watercourse

Burning in open containers

Chemical decomposition

Types of pharmaceutical

All bulk waste pharmaceuticals,
particularly antineoplastics.

Solids, semisolids, powders,
antineoplastics, controlled substances.

In the absence of high temperature
incinerators, solids, semi-salids,
powders. Controlled substances.

Solids, semi-solids, powders, liquids,
antineoplastics, controlled substances.

Solids, semi-solids, powders,
antineoplastics, controlled substances.

Limited quantities of untreated solids,
semi-solids and powders. Disposal of
waste pharmaceuticals after

immabilization preferable. PVC plastics.
Waste solids, semi-saolids and powders,

preferably after immabilization. PVC
plastics.

As last resort untreated solids, semi-
solids, powders - must be covered
immediately with municipal waste.
Immobilization of solids, semi-solids,
powders is preferable.

Diluted liquids, syrups, intravenous
fluids, small quantities of diluted
disinfectants (supervised).

Diluted liquids, syrups, intravenous
fluids; small quantities of diluted
disinfectants (supervised).

As last resort, packaging, paper,
cardboard.

Not recommended unless special
chemical expertise and materials
available.

Comments

Usually not practical -
transfrontier procedures
may be time consuming.

Expensive.

Antineoplastics best
incinerated at high
temperature.

Not for untreated
controlled substances.

Antineoplastics, and
undiluted disinfectants
and antiseptics not
recommended.

Antineoplastics, and
undiluted disinfectants
and antiseptics not
recommended.

Mot acceptable for PVC
plastics or
pharmaceuticals.

Not practical for quantities
over 50 kg.




