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Căi de contaminare a mediului cu produse farmaceutice
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Farmaceuticele si disruptorii endocrini

sunt MOLECULE BIOACTIVE
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In ultimii ani exista o preocupare sustinuta pentru revizuirea legislatiei in vederea 

unui mai bune protectii a mediului

✓Directive 2001/82/EC relating to veterinary medicinal products

✓Directive 2001/83/EC relating to medicinal products for human use

✓ VICH– Guideline on environmental impact assessment (EIAS) for veterinary medicinal 

products - phase I, Bruxelles 2000

✓ VICH - Guideline on environmental impact assessment (EIAS) for veterinary medicinal 

products (vmps) - phase II, Bruxelles  2005

✓ EMEA/CHMP - Guideline on the environmental risk assessment of medicinal products for 

human use, London, 2006.

✓ EMEA/CVMP 2008 – Reflection paper on the implementation of directive 2001/82/EC, as 

amendet, in respect to the assessment of environmental risck of veterinary medicinal 

products

✓ EMEA/CHMP/SWP/4447/00 Guideline on the environmental risk assessment of 4 

medicinal products for human use, 2018

✓ EU Chemicals Bureau, Technical Guidance Document on Risk Assessment, 2003
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Directive 2013/39/EU amending Directives 2000/60/EC 
and 2008/105/EC as regards priority substances in the 

field of water policy 

3 compusi farmaceutici au fost introdusi in prima 
lista de observatie

2000 60 EC WATER FRAMEWORK DIRECTIVE

EU Watch List contaminants of emerging concern, 
according the Decision 2015/495/EU

17 compusi farmaceutici au fost introdusi in a 
doua lista de observatie

European Union Strategic Approach to Pharmaceuticals 
in the Environment 2019
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Prioritizarea compusilor 

✓ Implementarea schemelor de prioritizare bazate pe compararea MEC/PEC cu PNEC
✓ O platformă pentru arhivarea datelor obtinute prin analiza prin spectrometrie de masă de 

înaltă rezoluție (LC-HRMS) pentru screeningul retrospectiv suspect al mii de poluanți ai 
mediului

Evaluarea riscului pentru
mediu

Indice de 
prioritate

LegislatieExpunere Efecte

Modele
QSAR

Experimente in 
vivo/in vitro

Studii de 
monitorizare -

MEC

Studii de 
modelare - PEC
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Adaptat după: https://www.chem-academy.com/sites/chem academy/files/bilder/gr/END4764_Graphic_Recording_thumb.png

https://www.chem-academy.com/sites/chem


University Dunarea de Jos  Galati

Faculty of Food Science and Engineering

EuroResidue VII 

May 14, 2012 Sheet 9

Studii preliminare a reziduurilor 
farmaceutice în râurile din România –
Martie 2012

▪ Prahova river – aval oraş Sinaia

▪ Prahova river – aval oraş Buşteni

▪ Apă potabilă– Galaţi

▪ Timis– langa Braşov 

▪ Dunăre – aval şi amonte 

▪ oraş Galaţi

▪ Siret 

▪ Prut 

▪ Jijia 

▪ Lac in vecinătatea oraşului 

▪ Iaşi
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Rezultate incluse în baza de date a 

proiectului BSB27-MONITOX

Contaminant Sample, ng L-1

Prahova 

river –

after Sinaia 

town

Prahova 

river –

after 

Bușteni 

town

Timis river 

– before 

Brasov 

town  

Danube 

river– after 

Galați town

Danube 

river–

before 

Galați town

Drinking 

water –

Galați town

Siret river 

– Galați 

country

Prut river

Iași county

Jijia river 

Iași county 

Lake near 

Huși town

Ciprofloxacin nd* nd nd nd nd nd 15 nd nd nd

Erytromicin nd nd nd nd 25 nd nd 25 20 nd

Trimethoprim >10 10 nd nd nd nd 20 15 nd nd

Sulfamethoxazo

le

>15 10 nd 20 20 nd 30 30 nd nd

Carbamazepine 10 10 nd 20 15 10 20 20 25 nd

Diclofenac 20 <10 nd <10 25 50 40 30 nd 15

Enilconazole nd nd nd <5 <5 nd nd <5 <5 nd

Thiabendazole <5 nd nd <5 5 nd <5 <5 <5 nd

Tebuconazole nd nd nd nd 5 5 nd <5 <5 nd

Fluconazole nd nd nd nd nd nd nd <10 <10 nd

Griseofulvin nd nd nd nd nd nd nd 5 nd nd

Clotrimazole nd nd nd nd nd nd nd 10 nd nd

Carbendazim nd nd nd 10 10 nd 10 10 10 nd
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Bazinul Dunării– Octombrie 2014

▪ 20 puncte de prelevare din Dunăre si afluenti: Olt, Argeș, Siret

▪ 67 compuşi monitorizaţi: macrolides, benzimidazol, tranquilizante, macrolide, 

sulfonamide, quinolone,penicilline, tetracicline, NSAIDs, antiepileptice, lipid regulator, 

coccidiostatice, antifungice, biocides si fungicide
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Rezultate
anterioare

▪ Sulfamehoxazol (in 18 probe) – max. 30 ng/L

▪ Carbamazepine (in 17 probe) - max. 40 ng/L

▪ Diclofenac ( in 7 probe) – max 166 ng/L

▪ Tilozina ( in 4 probe) – max. 40 ng/L

▪ Indometacin ( in 2 probe) - max. 8 ng/L

▪ Ketoprofen ( in 5 probe) - max. 22 ng/L

▪ Piroxicam ( in 4 probe) - max. 32 ng/L

▪ Griseofulvin ( in 5 probe) - max. 57 ng/L

▪ Trimetoprim ( in12 probe – max. 12 ng/L

▪ Clofibric acid ( in 2 probe) – max. 4 ng/L

▪ Tiabendazol ( in 6 probe) – max. 53 ng/L

▪ Enilconazol ( in 8 probe) – max. 80 ng/L

▪ Carbendazim ( in 5 probe) – max. 30 ng/L

23 compunşi -
identificaţi in probele 
de apa

Cel putin un compus a 
fost detectat in fiecare 
din probe
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Rezultate anterioare

✓ Sulfametoxazol

✓ Trimethoprim

✓ Carbamazepine

✓ Thiabendazol

✓ Ketoprofen

✓ Enilconazol

✓ Griseofulvin

✓ Flutriafol

5 puncte
prelevare
din Delta 
Dunării
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Transferul şi implementarea metodei 
în UDJG

Compuşi noi au fost adăugaţi metodei

▪Antibiotice: ampicillina, amoxicillina, lincomicina

▪Hormoni: progesteron

▪ Psihoactive: secobarbital, codeină, diazepam, 
ketamină

▪Benzimidazoli: albendazol, flubendazol
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Prelevare probe – Jud. Iaşi, 2016

8 probe din diferite

exploatări piscicole



University Dunarea de Jos  Galati

Faculty of Food Science and Engineering

EuroResidue VII 

May 14, 2012 Sheet 16

Rezultate anterioare

Sulfamethoxazoe, trimetoprim, carbamazepina, imazalil, 
diclofenac, cafeina, thiabendazol – 5-40 ng/L

Proba/

contaminant

ng/L

Ac.

Valea

Adâncă

Ac.

Movileni

Acva.

Tiganci

Ac.

Holceni

Stațiune

cercetare

Iași

Ac.

Pisc.

Iaz

Larga

Jijia

Ac.

Ezareni

sulfametoxazol 32 0 42 15 6 12

sulfaquinoxalină 2 2,5 5 3 5

sulfadiazină 3 6 2,5 <LQ

trimetoprim 4 32 3 5 12 <LQ 8

carbamazepină 5 11 31 10 9 25

tiabendazol 12 8 6 2

griseofulvin 2 4 8 2 14 2

imazalil 40 32

carbendazim 1 1,2 2,3 1 1,5 2

procloraz 5

diclofenac 32 15 26 7 25 18

naproxen 11

cafeină 22 12 0,8 2
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Compuşii ţintă monitorizaţi în programul de 

monitorizare 2019-2020 din cadrul proiectului 

BSB27-MONITOX

Class Compounds

Antibiotics amoxicillin, ciprofloxacin, norfloxacine, flumequine,
oxytetracycline, doxycycline, dicloxacillin, erythromycine,
cefuroxime, clindamycin

Hormones drospirenone, ethinyl estradiol

Lipid-lowering agents clofibric acid, provastatin

NSAIDs piroxicam, ketoprofen, indometacin, carprofen, diclofenac,
meclofenamic acid, naproxen

Antiepileptic Carbamazepine

Antifungal ketoconazole, fluconazole, clotrimazole, miconazole,
enilconazol
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Punctele de prelevare a apei de suprafață în programul 

de monitorizare 2019-2020 din cadrul proiectului 

MONITOX (RO-BG, RO-MD,RO-UA)
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Analiza instrumentala, Proiect MONITOX

Abordarea analitică: vDIA (variable Data Independent
Acquisition)

Q-Exactive

spectrometer

Q-Exactive Orbitrap High 
resolution mass spectrometer
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Analiza instrumentala Q-Exactive Orbitrap High 
resolution mass spectrometer
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Prelucrarea probelor – extractie SPE

100 ml apa filtrata in prealabil

Strata X, 200 mg, 6cc, 
reverse phase, SPE

EDTA
pH =3 cu acid acetic

Spalare cu: 
- H2O  

- 30% MeOH

Elutie: - MeOH

Evaporare

Resolvare in 
MeOH:H2O (10:90)

Injectare in UHPLC-MS
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Cromatograma extrasa cu o precizie a masei ± 5 ppm pentru o proba de apa din Dunăre. De 
sus in Jos: TIC (total ions current); m/z 332.14 ciprofloxacina; m/z 461.15 oxitetraciclina; m/z 

366.10 amoxicilina; m/z 425.18 drospirenona; m/z 229.12 bisfenol A.
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ConcluziiCompuși farmaceutici și 
disruptori endocrini monitorizați
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Concluzii
Compuși farmaceutici și disruptori endocrini monitorizați
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Concluzii
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Concluzii

▪ Rezultatele generale sugerează un anumit grad de 
contaminare cu produse farmaceutice, antifungice si 
perturbatori endocrini în mediul acvatic pe teritoriul 
României

▪ Rezultatele justifică implementarea programelor de 
monitorizare UE în România

▪ Este necesară evaluarea riscurilor pentru ecosistemul 
acvatic (inclusiv sedimentele), inclusiv riscul potențial 
ecologic integrat (ERA) și uman (HRA)
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