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Vad gor vi at lakemedelsrester i vara vatten?
Kommer Bryssel l6sa problemet? #vattenlakemedel
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UNDERSTANDING THE ROUTES TO SUSTAINABLE PHARMACEUTICAL USE Raaally
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BACKGROUN KEY \ _ _ TRAINING AND EDUCATION

There are growing concerns about the ubiguitos sence of pharmaceuticals in Education can be an importan| encouragin
the environment! especially when . the dramatic impacts INFLUENCE
individual drugs and mixture: g as antibiatic resi: '
and endocrine disruption® PHARMACEUTICAL TRANSPORT
INTO ENVIRONMENT
As future pharmacautical usage is pra

including the aging demographic, availability of gener g
such as obesily ential that we begin to take steps to
nvironmental contamination.

to influence prescription
=ntering the enviranment!”

1l am of pl ceutical
acptsd fromPetrovic et alt). [Eals %‘L FATE 1 - METABOLISM

suggesting possible paints of intervention
"ET When drugs are consumed, a propoertion of the drug interacts
A%L or binds with a receptar in the body, which causes 2 biological
15y response. The bady transforms the remaining compound into
a more water soluble farm, allowing it to be excreted
Pharmaceuticals can be excreted as parent compounds lthe drug
consumed) or metabolites, in urine or facces. In some cases an
excreted metabolite can be as bioactive as the parent compound,
such as Narfluoxetine, the metabolite af Fluoxetine HCL [Prazac®)

The quantities of waste that can be incinerated are limited by the amount
nthat is lered safe - and depends on other sources

£

FATE 2 - INCINERATION

High temperaturs incineratian labove 1200°C] is R N
viewed as the safest disposal raute for unwanted " E‘ru,‘ W%'Ll R -USE

pharmaceuticals [particularly these with high E‘NE INg, Ngn ‘Agy Riy Py, . t 5 edicatlo e
halagen content). T g, |T5" &0 e . e
Unfortunately, high temperature incineratien is I U] Ry

expensive and in some situations enly medium

temperature incinerators (above 850°C] are
available.

FATE 4 - DOWNSTREAM

Once pharmaceuticals have enterad the environment they can

from groundv ] rom 1 As continue ta be transported via our waterways to other towns and

pharm: resen ese com t e ¢ R ' eventually the sea. Some pharmaceuticals have even bean found
as far away as the arctic!

FATE 3 - LOSSES
Degradation s the term used Ry, Moy, BIOAVAILABILITY?
F

to describe the breakdown of a chemical into
smaller component compaunds or elements.

Usually only partial degradation occurs lwhere

specitic chemical sub-structures are lost]

Total degradation of a pharmaceutical

ta its elemants, also termed complete >
mineralisation, is uncomman.

We have an understandin

PHOTODEGRADATION BIODEGRADATION

is a form of abiotic degradation, which can be ar biotic degradation, invalves meta
mpartant for the breakdown of pharmaceuti- of pharmaceuticals by a biological argan
cals, particularly in surface waters and during such as bacteria - and does oceur in almost
some waste water treatment proce all parts of this transport system. How
Absorption of radiant energy [photon: many pharmaceuticals are stable com

as those in sunlight, by a compound results in pounds, that are resistant to biadeg
photochemical transformation of the compound and therefore persist in the environme:

into smaller fragments.

m;
1e pyramid). Thi

Upstream interventions reouce NN Widespread acceptance of

should be the highest N rcvse edical donation programmes®”
priority. Green pharma REI’:‘VCLE- would result in greater reuse of
which seeks ta develop drugs and could be facilitated by
specific targeted drugs 'RECLMM use of smaller packaging.

and/or mere effective REMOVE '

delivery mechanisms, has

the patential to reduce the : . -
dosages required® Als, Reclamation of pharmaceuticals (mest likely

g L s at the waste water treatment works), followed
arescribers could resultin more by purification and reuse of drugs expensive
appropriate disposal and reduce to produce, could in theory be implemented
unnecessary prescribing. alengside remaval programmes.

SORPTION
BIDACCUMULATION is the process by which compounds be
of pharmaceuticals can occur in organisms associated with anether substance v
in the environmant. Where a drug has a higher absorption [permeation of a substan
affinity for the chemical properties of particular by another] or adsorption [surface
tissues [e.g. fat) than it does the surraunding tion of one substance upon ancther], This i
nt, it can become concentrated aprocess often seen in high orgar
in an erganism. materials such as s

The challenge of finding ways in which Remaval pregrammes could incorporate capture and
EXFILTRATION drugs could be recycled [processing destroy approaches le.g. granular activated carbon®],
REFERENCES of unwanted drugs, recovery of ‘usable chemical transformation processes le.q. ezone processing®), ar could seek
: ﬁ SURFACE WATER compounds and subsequent product manu-  to maximise natural degradation processes by optimisation of treatment
— e facture] lies with the chemical industry. 2.g. identifying, isolating and seeding with drug-degrading bacterial strains.

GROUND WATER
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Aktiviteter ur livscykelperspektiv

@ Prescription
3.1.2 Upphandling som

Procurement

3.1.2 Upphandling som
: styrmedel

3.1.2 Upphandling som styrmedel
3.1.4 Konsumentbeteende

Use
WWTP 314
3.1.3 Effluent management Recibient Eotnsurgent
3.1.5 Reningsteknik eCIplen _ . eteende
3.1.1. Miljgdvervakning/matning

Manufacturing/supply

3.1.2 Upphandling som

Styrmedel

3.1.3 Effluent management
3.1.5 Reningsteknik

WWTP ©  Waste
Raw Materials 3.1.5 Reningsteknik {“

3.1.4 Konsumentbeteende
IAPI "

3.1.2 Upphandling som styrmedel
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3.1.5 Reningsteknik
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