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Psychotropic substances in the atmosphere 
of world cities



Our concern on psychotropic substances started with unexpected 
and accidental finding of drugs in the air of Rome in 2006…

cocaine



However, our team was not the first that made this observation…

… in fact, the first detection of cocaine 
in urban air was in Los Angeles, in 1993





Together with cocaine, the two major recreational drugs, namely 
nicotine and caffeine were detected in Rome.

Similar results were found by analyzing air samples from Milan
and Taranto, Italy. 

Surprisingly, measurements of nicotine and caffeine in open 
air are very few, although these compounds are widespread



Since cocaine was present in almost all samples processed, an analy-
tical procedure was set up for measuring it precisely and accurately at 
the concentrations usually expected (namely 0.001 to 1.0 ng/m3 of air)

Flow diagram of 
cocaine analysis 
through GC-MSD



Cocaine was monitored in spotty samples collected in downtown Rome, 
Taranto, Bari and Milan, Italy, from 2004 to 2007. For sake of complete-
ness also nicotine, caffeine and benzo(a)pyrene were measured.



More extensive measurements were carried out in Rome. 

1. The first dedicated campaign was conducted during 2005-06, at 
locations lying inside and outside the city centre. 

V.Le Regina, v. Belloni: resi. areas
v. Bissolati, p.za Fermi: city centre, 

rush traffic sites
Villa Ada: city garden (background)
Malagrotta: suburban, industrial
Montelibretti: extra-urban, rural



2. Second, cocaine was monitored in September 2007, on weekdays 
and weekends and especially during the White Night fest event



3. Finally, a long time campaign was performed both in Villa Ada
(downtown Rome) and at Montelibretti (extra-urban, semi-rural) with 
weekly measurements
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Airborne concentrations (ng m-3) of nicotine, caffeine and 
illicit compounds in Milan (2006-07): year time modulation



Cocaine contents in the air of world cities (2002-’07)
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Cocaine is only one among the numerous (licit and 
illicit) psychoactive chemicals widely (ab)used

Surprisingly, almost no data exist about the drug occurrence in the air; 
even nicotine and caffeine are not taken in account



Cannabinoids detected in Rome, Montelibretti RM, Bari and Milan 
(concentrations in pg m-3)



Cannabinoids detected in some world’s cities
(concentrations in pg m-3)



The 2009 Monitoring Campaign of Cocaine in Italy: 
the rationale

two sets of experiments, in winter and summer;

two weeks of measurements per season;

several cities over the Italian territory;

sites of different anthropogenic impact, in Rome and across Italy;

the main particulate pollutants measured in parallel.



The 2009 Monitoring Campaign of Cocaine in Italy: 
the site location

in Italy

in  Latium

in Rome



The 2009 Monitoring Campaign of Cocaine in Italy: 
some results
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Cocaine can exceed 0.4 ng 
m-3 and its ratio to BaP can 
exceed 1.0

Wide differences observed
between summer and winter
concentrations.





Qualitative relationship between drug seizures, abuse 
prevalences and average atmospheric concentrations 
of cocaine



Tentative proportionality among cocaine contents in the air 
and social impact indexes of drug abuse at regional scale

0

2

4

6

8

10

12

14

Bari Taranto Rome Milan

N
o 

/ M
g

0

50

100

150

200

250

300
prevalence %
seized amounts
people noticed, 100x 
atmo. concentration

cocaine, pg m
-3



Conclusions

The presence of cocaine and cannabinoids in urban air is consolidated 

The phenomenon seems to be in relationship with the drug abuse 

The “true” or end-point sources of atmospheric psychotropics remain 
still unknown 

Both time and site modulations are wide 

The contents of illicit substances in the open atmosphere range 
between a few picograms to some nanograms per cubic metre

Cocaine does not correlate with the principal air pollutants 

Most illicit substances are associated with airborne particles 



We want to thank for the chance You have
given us of presenting this speach

For any questions You can contact us at:

cecinato@iia.cnr.it
or 

balducci@pop.iia.cnr.it 


