https://www.umweltbundesamt.de/en/database-pharmaceuticals-in-the-environment-0
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P a t h Wa yS O’Flynn et al., A review of pharmaceutical occurrence and pathways in the aquatic environment in

the context of a changing climate and the COVID-19 pandemic, Anal. Methods, 2021, 13, 575
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Fig. 2 The lifecycle of pharmaceuticals from production to release into the aquatic environment.
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* Biological effects at low concentrations
* Endocrine disruptors
* Ecosystem damage

* Antibiotic resistance

* Chronic exposure

* Persistence or pseudo-persistence
* Mixture effects



Global perspectives

MEC Database (measured environmental concentrations)

123,761 MEC entries from 1016 publications

Count Matrix_English Count Matrix_English
1.891|Sewage urban (untreated) 283|Sediment - unspecific
729|Sewage industrial (untreated) 1.247|Sediment - River/Stream
3 2.889|Sewage hospital (untreated) 612|Sediment - Lake
« 351|Sewage hospital (treated) 55(Sediment - Sea or Ocean
< 13.219|WWTP inflow (untreated) = 184 |Sediment - Aquaculture
27.579|WWTP effluent (treated) S 155|Sediment - Estuary
2.672|WWTP sludge « 9|Suspended particulate matter - unspecific
3.245|Surface Water - unspecific 5|Suspended particulate matter - Estuary
50.686|Surface Water - River/Stream 146 |Suspended particulate matter - Sewage
1.711|Surface Water - Lake 12|Suspended particulate matter - Sea or Ocean
1.420|Surface Water - Sea or Ocean 362|Suspended particulate matter - River/Stream
5 467 |Surface Water - Aquaculture 15|Rain
z 743|Surface Water - Estuary 1.295|Soil
-~ 485|Riverbank filtration < 372|Soil Water
3.304|Groundwater 5 999|Manure - liquid
1.713|Well Water (untreated) £ 580|Manure - dung
382|Tap water 18|Dust
3.831|Drinking Water 95|Unknown

Study financed by German
Environment Agency(UBA)
to support he integration
of the topic in UNEP-SAICM

Tim aus der Beek, 2016



Global perspectives

In 71 countries (covering all 5 UN regional groups),

pharmaceuticals have been detected in the environment.
(concentration of at least one MEC in one matrix > detection limit)




Global perspectives

Table 1. Number of countries in each United Nations group in which positive detection of pharmaceutical substances in surface waters, groundwater, and/or tap
or drinking water has been reported®

Pharmaceutical substance Therapeutic group Africa Asia-Pacific EEG GRULAC WEOG Global
Diclofenac Analgesics 3 8 13 3 23 50
Carbamazepine Antiepileptics 3 6 13 2 24 48
[buprofen Analgesics 3 8 10 2 24 47
Sulfamethoxazole Antibiotics 5 9 10 2 21 47
Naproxen Analgesics 2 8 10 2 23 45
Estrone Estrogens 1 10 6 2 16 35
Estradiol Estrogens 2 9 4 2 17 34
Ethinylestradiol Estrogens 1 8 3 2 17 31
Trimethoprim Antibiotics 2 9 3 2 13 29
Paracetamol Analgesics 1 6 4 3 15 29
Clofibric acid Lipid-lowering drugs 1 3 5 2 12 23
Ciprofloxacin Antibiotics I 5 1 2 11 20
Ofloxacin Antibiotics I 4 1 1 9 16
Estriol Estrogens 1 1 2 1 10 15
Norfloxacin Antibiotics I 4 1 2 7 15
Acetylsalicylic acid Analgesics 1 4 1 2 7 15

“These 16 substances are the only ones that have been found in each region.
EEG = eastern Europe; GRULAC = Latin America and Caribbean: WEOG = western Europe and others.



Global perspectives

—— PHARMACEUTICALS IN THE ENVIRONMENT—GLOBAL OCCURRENCES
AND PERSPECTIVES

s

Tim Aus DER BEEK,*{ FRANK-ANDREAS WEBER,| AXEL BERGMANN,| SiLKE HickMANN,T INA EBERT,I ARNE HEIN,T

and ANETTE KUSTERT

TIWW Water Centre, Department of Water Resources Management, Mulheim an der Ruhr, Germany
ISection IV 2.2 Pharmaceuticals, Washing and Cleaning Agents, Umweltbundesamt (German Federal Environment Agency), Dessau, Germany

(Submitted 27 February 2015; Returned for Revision 3 July 2015; Accepted 11 December 2015)

Abstract: Pharmaceuticals are known to occur widely in the environment of industrialized countries. In developing countries, more
monitoring results have recently become available, but a concise picture of measured environmental concentrations (MECs) is still
elusive. Through a comprehensive literature review of 1016 original publications and 150 review articles, the authors collected MECs for
human and veterinary pharmaceutical substances reported worldwide in surface water, groundwater, tap/drinking water, manure, soil,
and other environmental matrices in a comprehensive database. Due to the heterogeneity of the data sources, a simplified data quality
assessment was conducted. The database reveals that pharmaceuticals or their transformation products have been detected in the
environment of 71 countries covering all continents. These countries were then grouped into the 5 regions recognized by the United
Nations (UN). In total, 631 different pharmaceutical substances were found at MECs above the detection limit of the respective analytical
methods employed, revealing distinct regional patterns. Sixteen substances were detected in each of the 5 UN regions. For example, the
anti-inflammatory drug diclofenac has been detected in environmental matrices in 50 countries, and concentrations found in several
locations exceeded predicted no-effect concentrations. Urban wastewater seems to be the dominant emission pathway for
pharmaceuticals globally, although emissions from industrial production, hospitals, agriculture, and aquaculture are important locally.
The authors conclude that pharmaceuticals are a global challenge calling for multistakeholder approaches to prevent, reduce, and manage
their entry into and presence in the environment, such as those being discussed under the Strategic Approach to International Chemicals
Management, a UN Environment Program. Environ Toxicol Chem 2016:35:823-835. () 2015 SETAC




Caban, M., Stepnowski, P. How to decrease pharmaceuticals in the environment? A
review. Environ Chem Lett 19, 3115-3138 (2021). https://doi.org/10.1007/s10311-021-01194-y
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Monitoring of current situation and
improving data collecting (epidemiology,
sales, demographic situation,
environmental effects)

Pressure from patients,
social organizations and
non-governmental

@ organizations
Trends observation
and prediction (wastewater from manufacturers, hospitals,
L landfls, closed systems in aquacuitures)
Artificial
Intelligence) > —
W Sepae Education of
(returning systems both for expired and unused medications, easy-to- roducers
read pictograms with expiration dates, identification of non-legal P ’
introduction of untreated wastewater, introduction of quality standards medical service,
Long-term i consumers and
harmonized decision makers
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Figure 1. Pathways of drug fate from domestic households to the environment.

SL74 O
of 2t 5+

—

Disposal

10.4

—
N

Total:
100 units

H

\

1.9 Pharmacy

1.2 Household waste

1.1 Sink/toilet

OI/C:>|E

Usage

89.6

[

Body

[

9.0 Toilet
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Bound JP and Voulvoulis N, 2005, Household disposal of pharmaceuticals as a pathway for aquatic contamination in the United Kingdom, EHP 113(212)
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(B 3-1) EU Directive 2001/83/EC W H22=E &3 *3

=2 & ML
9' %A" E_:” (1) E U -The applicaton shall be accompanied by the following
particulars and documents, submitted In accordance with Annex [:
. -{ca)Evaluation of the potential environmental risks posed by the
° http-//medels_DOSal-eu/ medicinal product. This impact shall be assessed and, on a case-
] . Article 8 by-case basis, specific arrangements to limit it shall be
e Directive 2001/83/EC . Title 10 envisaged.
. Ol L o|orZ A x|kl O - Flacing _ |
(x)-IL_.. ol_._ S Xl = E on the -{g) Reasons for any precautlonary and safety measures to be
o 2| 'Ia' A| Oﬂ Market taken for the stwrage of the medicinal produect, Its
EA|0|—_TI_I|—0|— X—” 'Cg' administration to patients ﬂnl.f. t:nr .thE' disposal n;ut' waste
INBS kl = LH_g_ 7: products, topether with an Indication of potental risks
= o T © =3 presented by the medicinal product for the environment,
w74 O|'('5HA-ILL=|7|-" 9|- X—|7I-I:II-O|- O . :
— o Tl™l o OE - 0o = x -{6.%) special precautions for disposal of unused medicinal
_7F_X| &ll-1|9- QFE tl'El ZF_%I' ;Ll’;%l' Article 11 | products or waste materials derived from such medicinal
. . products, it appropriate.
* Directive 2004/27/EC - Title V -The following particulars shall appear on the ocuter packaging
* Unused or expired medicine | CH St Lahelling f’;;ﬁi‘gﬂ{ﬂf“ﬂlﬁ .“nr' where there Is no outer packaging. on
XS A7 A| AE Of and Article 54 ‘ Hale packaging:
., Package i . . o . L
o gllz)él Ec|>:|k| 0“ J_|_|7|E X-l —|—.J_|' _TII:|-E o|_|. Leaflet () speclal precautions for disposal of unused medicinal products

or waste materials from medicinal products, If appropriate;

T A AN LE A

A EU-Lex(2001), pp.74-75, p8SE & H75ale] o A3 B4s),

MY S, 2018, KEI


http://medsdisposal.eu/

2= Atd (1) EU

o X|2FAL 2| =X 2 1 ZH (Drug take-back)

« ILZFA Cyclamed (sponsored by SANOFI)
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https://www.youtube.com/watch?v=fQR_vGO aNI&t=10s https://www.sigre.es/en/how-it-works/
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programs) to facilitate the collection and destruction of
unused, unwanted, or explred medications. These programs

help get outdated or unused medications off household

shelves and out of the reach of children and teenagers.

SEC. 3. DELIVERY OF CONTROLLED SUBSTANCES BY ULTIMATE USERS

FOR DISPOSAL

e &2 9=

{(gd1) An vltimate user who has lawfully obtained a controlled
substance In accordance with this title may, without being
reglstered, deliver the controlled substance to another person
for the purpose of disposal of the controlled substance If

WFIET F=
P gag we 3

{(A) the person recelving the controlled substance Is
authorized under this title to engage In such activity: and

(B o b2
A7) ol Zgwt =}

(B) the disposal takes place In accordance with regulations
Izsued by the Atorney General to prevent diversion of
controlled substances.

& Authenticated U.S, Government Information, “Secure and Responsible Drug Disposal Act of

20107, HAY: 2018.3.23.

April 28, 2018

15" National Take Back Day
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DRUG ENFORCEMENT _ﬁ ' \;ﬂ
ADMINISTRATION K } ﬂt
DIVERSION CONTROL DIVISION @_.;/ =
ST
A& DEA, "15th National Take Back Day”, 8 Y: 2018.5.23.
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oo &=
ML S, 2018, KEI
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(B 3-4) 022 HORME KE+7 7hs 7/ U XEGT 712 S80H4)

=1 AEEH TS TR e | KESH R II'T;THH ?;};lg[ij'
o=t 69,192 1,803 2.6
e faa]y) 17,442 405 1.3
oleka]g ng 1,523 16 1.1
o bz G2 gda) G2 8 12.9
45947 777 1 0.1
A= %A ii' 0 0
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AR GAOROT), "Preventing Drug Abuse: Low Participation by Pharmacies and Other Entities
as Yoluntary Collectors of Unused Prescription Drugs, p.B, #49Y 2018.3.23.
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* https://healthsteward.ca/
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https://www.canada.ca/en/health-canada/services/safe-disposal-prescription-drugs.html A , 2018, KEI
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