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Metodologias disponiveis para avaliar
padroes de consumo

Inquéritos feitos a populacao em geral e aos consumidores

Estatisticas criminais: taxas de producao e apreensao de
droga

Registos médicos



Metodologias disponiveis para avaliar
padroes de consumo

* Viés de prevaricacao na
- > resposta
v" Individuos inquiridos
S > - Viés de selecao
v" Individuos inquiridos
S > * Viés de informacao

v" Novas substancias

Conduzem a incertezas e imprecisoes quando
usados isoladamente




Metodologias disponiveis para avaliar
padroes de consumo

= Substancias consumidas podem ser quantificadas consoante o seu

. . escoamento para as redes de esgotos municipais, sob a forma
METODO DA ANALISE DE inalterada ou metabolizada

AGUAS RESIDUAIS
URBANAS

= Imagem real do consumo de substancias e tendéncias de consumo

= Obtencao de informacao do consumo de uma populacao (p.ex.
localidade, sazonalidade)




Método da analise das aguas residuais urbanas

(amostras compostas 24h)

1. Recolha da amostra ]

2. Analise da amostra - obtencéao da

3 : Taxa de fl 3/di
concentracdo (ng/L) dos residuos-alvo axa de Tluxo (m’/dia)

3. Quantidade de residuos-alvo que ] Metabolismo humano (fatores de correcéo)

entram na estacao (g/dia)

Estimativa da Populacao

4. Quantidade de substancia consumida pela
populacado servida pela estacao ]

5. Normalizacdo da quantidade de substancia numa
populacao definida (g ou mg/dia/1000 habitantes)

ETAPAS

] Dose média

6. Quantidade de substancia em dose/dia/1000 habitantes

Esquema das principais etapas do método de analise de aguas residuais e informacdes necessarias a cada etapa.

Castiglioni, Sara, et al. "Testing wastewater to detect illicit drugs: state of the art, potential and research needs." Science of the Total Environment 487 (2014): 613-620.



Como e feita a analise?

SPE e GC-MS/MS
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PSICOFARMACOS DROGAS DE ABUSO
ANTIPSICOTICOS COCAINA

ANTIDEPRESSIVOS



Porqué?

Antipsicoticos N&ao existem estudos em aguas residuais

Consumo de antidepressivos em Portugal continua a aumentar

Portugal é um dos paises da Europa com maior prevaléncia do namero de doencas
psiquiatricas. No primeiro semestre do ano os portugueses compraram perto de 10,9
milhoes de embalagens de ansioliticos, sedativos e antidepressivos.
https://ordemdosmedicos.pt/consumo-de-antidepressivos-em-portugal-continua-a-

aumentar/)

Cocaina

Segunda droga mais Adultos (15-64) 83,4 M
consumida na UE )
Consumo ao longo da vida 29% UE

EMCDDA, European Drug Report 2024: Trends and Developments
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The development and performance evaluation of a method for the simultaneous determination of six
antipsychotic drugs in hospital effluents and wastewater treatment plants (WWTP) samples are herein
presented. The method involves an off-line mixed mode (reversed-phase and strong cation exchange)
solid phase extraction (SPE) with gas chromatography (GC) coupled to tandem mass spectrometry
(MS/MS). The present methodology was validated following internationally accepted criteria, and the
studied parameters included selectivity, linearity, limits of detection (LOD) and quantitation (LLOQ),
instrumental limits, precision and accuracy, stability and recovery. The procedure was linear for con-
centrations ranging from 0.1 to 10 pg/L (0.02 to 2 pg/L for haloperidol), with determination coefficients
higher than 0.99 for all analytes. Intra- and inter-day precision was lower than 15% for all analytes at the
studied concentrations, while accuracy remained between a +15% interval. Recoveries ranged from 31%
to 83%. Low LODs were achieved, between 2 and 10 ng/L, allowing a reliable identification of all analytes
at trace levels, using only 50 mL as sample volume. All studied parameters complied with the defined
criteria and the method was successfully applied to gather preliminary results of the determination of
antipsychotics on hospital effluents and on influent and effluent of WWTPs, opening perspectives for the
study of their fate in the aquatic environment.

© 2016 Elsevier B.V. All rights reserved

1. Introduction

As a result, the amount of pharmaceuticals and their bioactive
metabolites being introduced into the environment is increasingly

Pharmaceuticals are considered a class of new, so called “emerg-
ing” contaminants that have raised great concern in the last years
[1]. They are continuously being released in the environment
mainly due to insufficient removal in wastewater treatment plants
(WWTPs) (70-80%), whereas the remaining 20-30% is due to other
sources of pollution, such as livestock and industrial wastes, hos-
pital effluents and disposal of unused or expired pharmaceuticals
12].

* Selected paper from the XVI Lati Congress on C
(XVICOLACRO) and the 9th National Meeting on Chromatography (9ENC), 5th-9th
January 2016, Lisban, Portugal

“ G ling author at: Centro de Ciéncias da Sadde, Univer-
sidade da Beira Interior, Av. Infante D. Henrique, 6201-556, Covilha, Portugal.
E-mail address: egallardo@fcsaude.ubi_pt (E. Gallardo).
! These authors contributed equally to this paper.

hitp://dx.doi.org/10.1016/j,jchromb.2016.10.031
1570-0232/© 2016 Elsevier B.V. All rights reserved.

high, which leads to harmful consequences due to the their recog-
nized (eco)toxicity, as well as unpredictable environmental impact.
Nowadays, a large diversity of pharmaceuticals has been found
in the environment, including classes such as anti-inflammatory
drugs, analgesics, antibiotics, antiepileptics, B-blockers, lipid reg-
ulators, anti 1 iolytics, ives, contraceptives, etc.
3]

Regarding the psychiatric drugs, anxiolytics, sedatives, hyp-
notics and antidepressant groups have been determined in
wastewaters and aqueous environmental matrices [4]. Surpris-
ingly, the antipsychotics (APs) group has not received practi
any research attention. Furthermore, in a recent study of psycl
drugs use in Portugal, it was verified an increase of the consumption
of these drugs in the period 2000-2012, and particularly expres-
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VALIDATION OF AN ANALYTICAL METHOD FOR THE DETERMINATION OF
ANTIDEPRESSANTS IN WASTEWATER USING SPE AND GC-MS/MS
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In recent years, due to the COVID-19 pandemic, there has been a notable increase in
psychiatric disorder cases. This surge is evident in the elevated consumption of
antidepressants, posing potential threats to public health and ecosystems.
Concurrently, a rise in population negligence exacerbates the presence of these
medications in wastewater. Detected in both metabolite and parent drug forms, the latter
is of greater concern, indicating improper disposal and inefficiencies in wastewater
treatment plants. Our study aimed to develop an effective method for detecting these
drugs from the selective serotonin reuptake inhibitors (SSRIs) and serotonin-
norepinephrine reuptake inhibitors’ (SNRIs) classes (fluoxetine, citalopram, sertraline,
paroxetine, and venlafaxine), using solid-phase extraction (SPE) and gas chromatography
coupled with tandem mass spectrometry (GC-MS/MS). Following international validation
guidelines, the method achieved a linearity of 0.049 (0.19) -25 ng/mL, with determination
coefficients of 0.99, and a lower limit of quantification (LLOQ) between 0.049-0.19
ng/mL. Intra-day, inter-day, and intermediate precisions, along with accuracies,
demonstrated coefficients of variation below 15% (20% for LLOQ) and accuracy ranging
between 80-85%. Additionally, the procedure yielded recoveries between 9 - 75%.
Notably, this method, employing SPE with Oasis PRIME MCX cartridges and GC-MS/MS,
is the first of its kind for determining antidepressants in wastewaters. It serves as a viable
alternative for monitoring antidepressants, particularly those from SSRIs and SNRIs
classes in wastewater samples, emphasizing its environmental significance.
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Determinaciao da cocaina e seus metabholitos
usando dguas residuais como matriz

Estefinia Raquel Silva Alves




Quantificacao em Amostras Reais

= Analitos estudados: haloperidol (HAL), cloropromazina (CPZ), ciamemazina (CYA),
levomepromazina (LVP), clozapina (CLZ) e quetiapina (QTP)

Table 6
Concentration values of the target compounds.
Sample Origin Compound? Concentration (pg/L)?
#1 Hospital effluent of CPZ <LLOQ
internment services CYA 0.10+0.02
CLZ 0.50+0.06
LvP 0.10+0.01
#2 Hospital effluent LVP <LLOQ
#3 Hospital effluent CYA 0.10£0.02
#4 Hospital effluent CYA 0.85+0.03
CLZ <LLOQ
QTP 2.32+0.09
#5 Hospital effluent LVP <LLOQ
CLZ <LLOQ
QTP <LLOQ
#6 WWTP influent CLZ 0.1540.02
QTP <LLOQ
#7 WWTP effluent CLZ 0.10+0.01
#8 WWTP effluent CLZ <LLOQ

2 The other studied compounds are not detected in these samples.



Quantificacao em Amostras Reais

= Analitos estudados: fluoxetina, citalopram, sertralina, paroxetina e venlafaxina

Antidepressivos

Fluoxetina

Venlafaxina

Citalopram

Sertralina

Paroxetina

Concentracao
(ng/mL)

0,08-3,40

0,21-7,46

0,07-3,25

0,07-3,68

0,33-0,97




Quantificacao em Amostras Reais

= Cocaina (COC), ecgonina metilester (EME), benzoilecgonina (BEG), cocaetileno
(COET) e norcocaina (NCOC)

Droga de Abuso COC EME BEG COET NCOC
Concentracao
(ng/mL)

<LLOQ <LLOQ 3,23 <LLOQ <LLOQ




Limitacoes e vantagens do metodo
I

Limitacoes Vantagens

_ , _ = Nao esta sujeito ao enviesamento de respostas
= Nao consegue fornecer informacoes sobre

prevaléncia de uma determinada substancia . e . A
= (Consegue identificar o verdadeiro espetro de substancias

consumidas
= Nao consegue determinar caracteristicas do

consumidor (sexo, idade ou etnia do consumidor) = Fornece informacées oportunas, num curto espaco de tempo
sobre as tendéncias, com informacoes independentes, de baixo

= Nao fornece informacdes quanto as vias de custo e confiaveis

administracao usadas

= Como os métodos classicos providenciam informacoes que a
s el , analise de aguas, residuais nao consegue disponibilizar existe
= Esta sujeito a viabilidade dos biomarcadores nas um grande béneficio em associar os dois métodos

aguas residuais - o que pode conduzir a elevadas
incertezas e imprecisoes

= Dificuldades analiticas (processamento complexo,
equipamentos de alta sensibilidade)




Conclusoes e Perspetivas Futuras

Contribuicao para a detecao de farmacos e drogas de abuso em diferentes tipos de
ﬁ{@ . aguas em Portugal (monitorizacao de mudancas de habitos de consumo e o uso de
\'” - "

novas substancias psicoativas, Consumos em populacoes muito especificas tais como
prisoes)

Avaliacao de possiveis consequéncias nos ecossistemas aquaticos

Avaliacao do impacto na saude publica
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Muito obrigado pela vossa atencdo!
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