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Farmaci nell’ambiente – Potenziali Rischi

• Usati in quantità elevate

• Gruppi eterogenei di sostanze

• Imissione continua – sostanze semi-persistenti

• Composti biologicamente attivi 

• Presenti in miscele complesse

• Potentiali rischi: promozione antibiotico resistenza

• Fino ad oggi regolate solo parzialmente da Watch Lists
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Farmaci come inquinanti ambientali
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Farmaci come inquinanti ambientali
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Antibiotici come inquinanti ambientali
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Fiume Po
23 kg/giorno

8,4 ton/anno
(principi attivi)

Zuccato et al. J Haz Mat  2010

Farmaci nelle acque di superficie
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Fiume Po
5 kg/giorno 

1,8 ton/anno
(antibiotici)

Zuccato et al. J Haz Mat  2010

Antibiotici nelle acque di superficie



Emerging Contaminants Investigated – MARIO NEGRI 
PHARMACEUTICALS ILLICIT DRUGS 

Antibiotics Cocaine and metabolites 

Amoxicillin Benzoylecgonine 

Ciprofloxacin Norbenzoylecgonine 

Clarithromycin Cocaine 

Erythromycin Norcocaine 

Dehydro-erythromycin Cocaethylene 

Lincomycin Ecgonine methyl ester 

Ofloxacin Ecgonine 

Oxytetracycline Anhydroecgonine 

Spiramycin Anhydroecgonine methyl ester 

Sulfamethoxazole Opioids 

Vancomicin Morphine 

Anticancer 6-acetylmorphine 

Cyclophosphamide Morphine-3β-D-glucuronide 

Methotrexate Morphine-6β-D-glucuronide 

Tamoxifen Oxycodone 

Antiinflammatory Hydrocodone 

Diclofenac Codeine 

Ibuprofen 6-acethylcodeine 

Ketoprofen Methadone 

Naproxen 2-ethylidene-1,5-dimethyl-3,3-diphenylpyrrolidine (EDDP) 

Paracetamol Amphetamines 

Bronchodilator Amphetamine 

Salbutamol Methamphetamine 

Cardiovascular 3,4-methylenedioxyamphetamine (MDA) 

Atenolol 3,4-methylenedioxymethamphetamine (MDMA) 

Enalapril 3,4-methylenedioxyethamphetamine (MDEA) 

CNS drug 1,3-Benzodioxolyl-N-methylbutanamine (MBDB) 

Demetyl-diazepam Ketamine 

Diazepam Ketamine 

Carbamazepine Cannabinoids 

Diuretics 11-nor-9-carboxy-Δ9-tetrahydrocannabinol (THC-COOH) 

Furosemide 11-hydroxy- Δ9-tetrahydrocannabinol (OH-THC) 

Hydrochlorothiazide PERSONAL CARE PRODUCTS 

Estrogens Benzophenone-3 

17-β estradiol Benzophenone-4 

Estrone 4-methylbenzylidene camphor (4-MBC) 

17-α ethynilestradiol Phenylbenzimidazole sulfonic acid (PBSA) 

Gastrointestinal DISINFECTANTS 

Omeprazole Triclosan 

Ranitidine Triclocarban 

Lipid Regulators ANTHROPOGENIC MARKERS 

Atorvastatine Caffeine 

Bezafibrate Paraxanthine 

Clofibric acid 1-methylxanthine 

Gemfibrozil Nicotine  

Erectile dysfunction drug Cotinine 

Sildenafil OTHERS 

PERFLUORINATED SUBSTANCES Bisphenol A 

Perfluorooctanoic acid (PFOA) Nonylphenol 

Perfluorooctane sulfonate (PFOS) 4-octylphenol 

 4-teroctylphenol 
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In: Gli antibiotici spiegati bene – Silvio Garattini- Edizioni LSWR, 2020

Antibiotici nelle acque di superficie
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Supported by Regione 
Lombardia

Antibiotici nelle acque di superficie
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Carichi g/giorno Carpianello S. Zenone Lambrinia
Lincomicina 7.08 27.30 331.12

Carichi g/giorno Monticelli Cremona After Oglio input
Lincomicina 81.7 556.8 701.9

Uso in allevamenti

Antibiotici nelle acque di superficie

Circa 45 volte Circa 8 volte
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Cosa possiamo fare ??

Depuratori 

Aumento della 

rimozione, trattamenti 
quaternari

Smaltimento/Uso

Promuovere l’informazione

per uso e smaltimento 

appropriati (medici e pazienti)

Interventi Legislativi  

Watch Lists

Direttiva Acque Reflue



GRAZIE PER L’ATTENZIONE

Inquinamento da farmaci e antibiotico-resistenza

sara.castiglioni@marionegri.it
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