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ENEA first year scientific activitiesENEA first year scientific activities

� Start of activities: October 2005

� End of first year activities: 
28 February 2006

� Activities related to WP2 and WP5
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� To study environmental impacts of TBT in Indian and European
marine environments

� To evaluate the effect of TBT on the biochemical composition of 
microorganisms 

� To examine the possibility of production of exopolymers by 
microorganisms to overcome TBT pollution 

� To analyse historic data on alien species (surface-attached) 
invasion in European waters with an aim to correlate with TBT 
ban 

� To analyse fishing practises in India that could potentially
endanger public health by way of consumption of TBT through
fish and fish products

WP2 WP2 Environmental impacts of antifouling compoundsEnvironmental impacts of antifouling compounds
Participants: Partners 1, 2, 3 and 6Participants: Partners 1, 2, 3 and 6
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� To study environmental impacts of TBT in Indian and European
marine environments

� To evaluate the effect of TBT on the biochemical composition of 
microorganisms 

� To examine the possibility of production of exopolymers by 
microorganisms to overcome TBT pollution 
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endanger public health by way of consumption of TBT through
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Study of the Environmental impact of 
TBT in Europe

Sources of information that have been 
explored are:

� Scientific literature: 1997, 1998

� European Commission funded projects

ENEA first ENEA first yearyear activityactivity -- WP2WP2
Environmental impact in EuropeEnvironmental impact in Europe
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� Scientific literature;
� Articles searching has been done on ISI Web

� The database covers over 230 scientific disciplines and 
more of 20,000 related scientific journal and 5000 books
from different publishers:

� Springer 

� Academic Press

� American Chemical Society (ACS)

� Blackwell-Sinergy 

� Elsevier 

� Wiley

ENEA first ENEA first yearyear activityactivity -- WP2WP2
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� About 500 papers published in 1997 and 1998 have been found
on organotin topics

� A preliminary evaluation of these papers produced a first set of
about 50 papers reporting monitoring data

� For papers not present in the ENEA on-line library system a 
request to others on-line library systems has been already sent. 

In case of negative answers, the Authors of these “ missing”  
papers will be asked directly to provide reprints.

ENEA first ENEA first yearyear activityactivity -- WP2WP2
Environmental impact in EuropeEnvironmental impact in Europe
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Organotin environmental distribution database construction and 
implementation by ENEA/Subcontractor

 

papers 

Country Location sampling 
year Matrix unit of 

meas TBT DBT MBT MPhT DPhT TPhT Other 
comp_s QC Authors Publication 

year Journal 

Italy Genoa oil 
port 

1994/1995 Mussel µg/g wet 
wt as tin 

0.25 - 
1.06 

1.81 - 
4.94 

0.09 - 
0.26 

N.D N.D N.D N.A. Spiking 
exp 

Rivaro, Frache, Leardi 1997 Chemosphere, 34, 
99-106 

Denmark Island of Fyn 1993 Sediment ng/g dry 
weight as 
tin 

2 - 37 2 - 37 N.A N.A N.A N.A N.A N.P. Lundebye, Langston, 
Depledge 
 

1997 Ecotoxicology, 6, 
127–136 

Denmark Island of Fyn 1993 Mussel µg/g dry 
weight as 
tin 

0.31 - 
1.31 

0.12 - 
2.22 

N.A N.A N.A N.A N.A N.P. Lundebye, Langston, 
Depledge 

1997 Ecotoxicology, 6, 
127–136 

Greece Thermaikos 
Gulf 

1995 Water ng/L as 
tin 

<33.4 <17.7 <27.2 <19.2 <17.8 <22.3 N.A Spiking 
exp 

Girousi, Rosenberg, 
Voulgaropoulos, 
Grasserbauer 

1997 Fresenius J Anal 
Chem, 358, 828-
832 

Germany German 
coastline 

1994/1995 Littorina 
littorea 

µg/kg as 
tin 

2200-
2800 

N.A N.A N.A N.A N.A N.A N.P Bauer, Fioroni, Shulte-
Oelhmann, Oelhmann, 
Kalbfus 

1997 Environ pollut, 96, 
299-309 

ACCESS searchable database
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� European Commission funded Projects:

� Projects containing organotin monitoring 
data 

� Necessity to have the permission from EU for 
inserting the data in the DB

ENEA first ENEA first yearyear activityactivity -- WP2WP2
Environmental impact in EuropeEnvironmental impact in Europe
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� In Cordis database about twenty projects related to organotin
compounds have been found;

ENEA first ENEA first yearyear activityactivity -- WP2WP2
Environmental impact in EuropeEnvironmental impact in Europe
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� In Cordis database about twenty projects related to organotin
compounds have been found;

� Only some of this project have data on presence of organotin
compounds in the environment; OT-SAFE, HIC-TBT, SCOOP, 
ENVIROTRACE etc. 

ENEA first ENEA first yearyear activityactivity -- WP2WP2
Environmental impact in EuropeEnvironmental impact in Europe
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Organotin levels in seafood
from Europe

ENEA WP leader

2004Dr J. W. WegenerOT-SAFE

Scoop Task 3.2.13
Occurrence of OTC in Europe
countries related to marine and 
fresh water fish 
ENEA was consulted as expert

2003Dr. Maria R. 
Milana

SCOOP

Precise and accurate 
determination of isotope ratios
by ICP-MS: speciation analysis
of organotin compounds

In executionDr Garcìa AlonsoMC-SPE

Organotin levels in marine 
environment in Europe

ENEA WP leader

2001Dr ten Hallers-
Tjabbes

HIC-TBT

Risk assessment of organotin 
antifoulings on key benthic
organisms of European coastal
habitats

1997Dr. W. LangstonBOATS

Assessment of Organotin 
Compounds in the 
Environment of Greece

1997Prof 
A. Voulgaropoulos

ENVIROTRACE 

NoteEnd dateCoordinatorProject

Due to possible bugs in Cordis database searching engine, a formal letter will be 
sent to experts in EC and in scientific community concerning the knowledge of 
any other project on organotin monitoring in Europe.

EC EC FundedFunded projectsprojects
Preliminary list for the databasePreliminary list for the database
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� In Cordis database about twenty projects related to organotin
compounds have been found;

� Only some of this project have data on presence of organotin
compounds in the environment; OT-SAFE, HIC-TBT, SCOOP, 
ENVIROTRACE etc. 

� About 600 data related to organotin compounds occurrence 
have been collected and transferred in the database from OT-
SAFE and SCOOP projects.

ENEA first ENEA first yearyear activityactivity -- WP2WP2
Environmental impact in EuropeEnvironmental impact in Europe
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EU_project_Nat_moni2 

Country Location year of 
sampling Matrix TBT DBT MBT MPhT DPhT TPhT Others Unit QC Authors Project or 

Monit 
NL Oosterschelde 10-mar-02 mussels 7 5.2 2.5 0 0.7 3.3  µg / Kg, as cation wet 

wt 
BCR 477, 
blanks 

 OT-SAFE 

NL Waddenzee 10-mar-02 mussels 5 2.9 0 0 0 1.1  µg / Kg, as cation wet 
wt 

BCR 477, 
blanks 

 OT-SAFE 

NL Oosterschelde(Kokhaan) 22-apr-03 mussels 20 2.1 0.8 0 0 1.6  µg / Kg, as cation wet 
wt 

BCR 477, 
blanks 

 OT-SAFE 

NL Oosterschelde(Mastgat 
5) 

22-apr-03 mussels 15 2.1 1.3 0 0 3  µg / Kg, as cation wet 
wt 

BCR 477, 
blanks 

 OT-SAFE 

NL Waddenzee(Inschot) 22-apr-03 mussels 19 2.9 1 0 0 1  µg / Kg, as cation wet 
wt 

BCR 477, 
blanks 

 OT-SAFE 

NL Waddenzee(Meep) 22-apr-03 mussels 16 2.6 1 0 0 1  µg / Kg, as cation wet 
wt 

BCR 477, 
blanks 

 OT-SAFE 

 

Organotin environmental distribution database construction and 
implementation by ENEA/Subcontractor

ENEA first ENEA first yearyear activityactivity -- WP2WP2
Environmental impact in EuropeEnvironmental impact in Europe

ACCESS searchable database
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WP5 WP5 Decision toolsDecision tools
Participants: Partners 1, 2, 3, 4, 5, 6 and 7Participants: Partners 1, 2, 3, 4, 5, 6 and 7

� To generate decision tools for improved coastal
health and restoration of degraded coastal
ecosystem

� Indicators of coastal health for assessing and monitoring of 
coastal waters in the context of organotin compounds

� A quality control programme for validation of analytical data

� Policy recommendation at national, regional and international 
level

� To develop strategies for long term monitoring of 
marine environment
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WP5WP5 Decision toolsDecision tools
Participants: Partners 1, 2, 3, 4, 5, 6 and 7Participants: Partners 1, 2, 3, 4, 5, 6 and 7

� To generate decision tools for improved coastal
health and restoration of degraded coastal
ecosystem

� Indicators of coastal health for assessing and monitoring of 
coastal waters in the context of organotin compounds

� A quality control programme for validation of analytical data

� Policy recommendation at national, regional and international 
level

� To develop strategies for long term monitoring of 
marine environment
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� To support Indian laboratories in 
the implementation of analytical 
methods for organotin
determination in water, sediment 
and biota

� To develop a suitable quality 
control programme

ENEA first year activity ENEA first year activity –– WP5WP5
Decision toolsDecision tools
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� The objectives of this activity is to transfer knowledge on 
organotin determination in environmental samples to the Indian 
laboratories

� One young researcher from Partner 3 (Miss Sangeeta Jadhav) 
has been working in ENEA research center for 3 months. She 
has been granted with a fellowship budget directly by ENEA

� The researcher has been trained on organotin determination in 
environmental matrices

ENEA first year activity ENEA first year activity –– WP5WP5
Implementation of analytical methodsImplementation of analytical methods
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In particular, the young researcher has been trained on:

� Application of ENEA procedure for organotin determination in 
biological and sediment samples;

ENEA first year activity ENEA first year activity –– WP5WP5
Implementation of analytical methodsImplementation of analytical methods
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ENEA first year activity ENEA first year activity –– WP5WP5
Implementation of analytical methodsImplementation of analytical methods

ANALYTICAL METHOD FOR OTs DETERMINATION

SAMPLE
ca 0.5 – 1 g dry weight add TPrT as
surrogate lS std.

SONICATION

LIQUID/LIQUID EXTRACTION
add 100 ml NaCl solution and 15 + 15 ml CH2Cl2

SOLVENT EXCHANGE
add 1 ml isooctane, reduce volume by rotavapor
30°Cand than by gentle stream N2

GRIGNARD DERIVATIZATION

1 ml PeMgBr 2M in diethyl ether

FLORISIL CLEAN UP
3 g in a column elution with 10 ml of 
hexane/toluene 1:1

GC ANALYSIS
(MS-SIM)

15 ml MeOH/1 ml HCl conc./0.03% tropolone
- repeat twice
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In particular, the young researcher has been trained on:

� Application of ENEA procedure for organotin determination in 
biological and sediment samples;

� Preparation of  pentylated organotin standard solution and 
handling of GC-MS system;

ENEA first year activity ENEA first year activity –– WP5WP5
Implementation of analytical methodsImplementation of analytical methods
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Advantages of using Grignard reagent as derivatising agent :

� Very stable compounds;
� The derivatised samples can be easily stored for later analysis;
� Grignard derivatives can also be obtained from extracts of extremely 

dirty samples;
� Grignard derivatives show excellent chromatographic properties on 

most common capillary phases for GC;
� Samples after derivatization are easily subjected to clean up to 

improve chromatographic detection;

� n-pentylmagnesium bromide is less reactive then methyl or ethyl 
magnesium bromide, but is less hazardous and still sufficiently strong 
to act on dirty extracts;

� n-pentylmagnesium bromide gives derivatives of optimal volatility to 
be analysed;

ENEA first year activity ENEA first year activity –– WP5WP5
Implementation of analytical methodsImplementation of analytical methods
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In particular, the young researcher has been trained on:

� Application of ENEA procedure for organotin determination in 
biological and sediment samples;

� Preparation of  pentylated organotin standard solution and 
handling of GC-MS system;

� Use of quality control tools to verify precision and accuracy of
the operator in sample preparation and analysis;

ENEA first year activity ENEA first year activity –– WP5WP5
Implementation of analytical methodsImplementation of analytical methods
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ENEA first year activity ENEA first year activity –– WP5WP5
Implementation of analytical methodsImplementation of analytical methods
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� A Reference Material (RM),
lyophilized mussel tissue,  
prepared and characterized 
following the International 
guidelines of RMs production 
(ISO Guide 34: 2000) was 
analysed to verify the precision 
of the operator in samples 
preparation and analysis

� high precision of the results 
(less than 10% for investigated 
compounds). The method 
(operator) could be considered 
as under control.

9.28.67.26.0St dev %

0.150.200.050.04Std dev

1.582.340.700.73Average 

1.381.770.690.78RM 10

1.772.250.700.70RM 9

1.432.210.790.67RM 8

1.672.560.720.73RM 7

1.461.940.630.80RM 6

1.452.350.660.68RM 5

1.662.310.640.70RM 4

1.582.530.740.75RM 3

1.782.610.730.70RM 2

1.642.430.720.76RM 1

Ratio of 
TPhT
to 
ISD

Ratio of 
MBT 
to 
ISD

Ratio of 
DBT 
to 
ISD

Ratio of 
TBT 
to 
ISD

Sample
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ENEA first year activity ENEA first year activity –– WP5WP5
Implementation of analytical methodsImplementation of analytical methods

� the certified reference material 
into consideration for checking 
accuracy were

� 1 sediment (BCR 462)
� 1 mussel (BCR 477)
� 1 oyster (BCR 710). 

� In particular for TBT, the results 
showed a good accuracy of the 
selected procedure and, 
consequently, the good level of 
training reached.

 TBT DBT MBT 

 Results Certified 
values 

Results Certified 
values 

Results Certified 
values 

BCR 462 64 ± 1 54 ± 12 99 ± 9 68 ± 12 156  ±  2 n.c. 

BCR 477 2007 ± 138 2200 ± 190 1988 ± 105 1540 ± 120 1212 ± 33 1500 ± 270 

BCR 710 112 ± 5 133 ± 19 56  ± 1 82 ± 15 20 ± 2 n.c. 

 as cations µg/Kg d.w.; n.c. not certified
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ENEA first year activity ENEA first year activity –– WP5WP5
Implementation of analytical methodsImplementation of analytical methods

� To follow the long term 
reproducibility during the training, a 
series of control charts have been 
assembled with the analyses of the 
mussel tissue RM, BCR 477 and 
BCR 462

� no particular bias during the 
analysis has been highlighted
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In particular, the young researcher has been trained on:

� Application of ENEA procedure for organotin determination in 
biological and sediment samples;

� Preparation of  pentylated organotin standard solution and 
handling of GC-MS system;

� Use of quality control tools to verify precision and accuracy of
the operator in sample preparation and analysis;

� Analysis of real samples.  

ENEA first year activity ENEA first year activity –– WP5WP5
Implementation of analytical methodsImplementation of analytical methods
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� A preliminary step is to get information on the state of the art of 
organotin determination in environmental matrices in the Indian 
laboratories. It was agreed to achieve that through a 
questionnaire.

� A preliminary draft of the questionnaire, titled “ Analytical 
methodologies and facilities for organotin analysis” , to be 
distributed to Indian laboratories has been prepared; 

� to speed up and to facilitate the collection of the information, the 
analysis of the results and the communication with the Indian 
laboratories, the preparation of an online questionnaire is 
ongoing. This will allow also the storage of all information in a 
related database.

ENEA first year activity ENEA first year activity –– WP5WP5
Quality Control ProgrammeQuality Control Programme
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� The final structure of the database will be decided 
and a prototype for an on-line database search 
engine will be tested.

Scientific literature
� The papers published in scientific literature till year 

2001 will be collected, evaluated and inserted in the 
database. 

European Commission funded Projects
� The permission to insert the data collected/produced 

within the frame of EC funded projects in the 
TBTIMPACTS public database will be asked to the 
Commission. All the data resulting from EC project 
harvesting will be inserted in the database.

ENEA first year activity ENEA first year activity 
PLANS FOR THE SECOND YEARPLANS FOR THE SECOND YEAR WP2WP2
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Grey literature

� A list of European colleagues belonging to the 
scientific community working in the organotin field 
will be prepared.

� A format, based on the database structure, will be 
circulated for the collection of non published data. 
The experts will be asked to provide their grey data 
and to suggest names/institutions in their Countries 
where the same request can be made.

ENEA first year activity ENEA first year activity 
PLANS FOR THE SECOND YEARPLANS FOR THE SECOND YEAR WP2WP2
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� External Quality Control (for all Indian 
laboratories willing to participate)

� 5 PTs starting from the second year of project exploiting the BCR 
step by step approach

1. Organotins in unknown standard (blind) solutions (to check errors at 
instrumental analysis step (calibration and/or separation))

2. Organotins in spiked seawater samples (to check performances in 
relatively easy sample (type of matrix and concentration level))

3. Organotins in seawater samples (to be verified) (to check 
performances on real samples)

4. Organotins in sediment samples (to check performances at low 
concentration)

5. Organotins on mussel tissue (to check performances on complicate 
matrix)

ENEA first year activity ENEA first year activity 
PLANS FOR THE SECOND YEARPLANS FOR THE SECOND YEAR WP5WP5



TBTIMPACTSTBTIMPACTS

� External Quality Control (for all Indian laboratories willing to
participate)

� PTs Organization

1. Invitation to all Indian laboratories involved in organotin analysis 
(results of questionnaire)

2. Sample purchasing (from RMs European producers) and dispatching
3. Providing electronic guidelines
4. Scientific helpdesk during the PTs
5. On line data submission
6. Data evaluation by Tool4PT (Mermayde) and Hostan (BCR) statistical 

tools
7. Reporting to labs
8. Web forum for the technical discussion of results
9. Final report

ENEA first year activity ENEA first year activity 
PLANS FOR THE SECOND YEARPLANS FOR THE SECOND YEAR WP5WP5

The collection of information on the availability of organotin derivatized
standards and quality control materials is ongoing. Some European and non 
European RM producers and  European  Institutions working in this field have 
been already contacted.
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� The questionnaire will be available on line and Indian 
laboratories will be asked to fill in.

� The first 2 PTs will be organized and at least the final report of 
the 1st PTs will be delivered.

� A scientific helpdesk will be set up to assist the laboratories in 
the implementation and validation of analytical methods for the 
organotin determination. If necessary a visit to the Indian 
laboratories will be planned.

ENEA first year activity ENEA first year activity 
PLANS FOR THE SECOND YEARPLANS FOR THE SECOND YEAR WP5WP5
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� All the laboratories that will make a request, or part of them 
depending on budget constraints, will be provided, by 
QualityConsult, with quality control materials and electronic 
tools for the building and maintenance of analytical control 
charts. Scientific assistance will be provided too. 

� The activities related with the PTs will be conducted by 
QualityConsult, under the supervision of ENEA, as reported in 
DoW and agreed at the kick off meeting.

� As QualityConsult has not yet been subcontracted the schedule 
presented and approved at the kick off meeting will be 
subjected to some delay. The activities will start immediately 
after the subcontract will enter into force.

ENEA first year activity ENEA first year activity 
PLANS FOR THE SECOND YEARPLANS FOR THE SECOND YEAR WP5WP5
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� PTs schedule approved in the kick-off meeting

January
2009

November
2008

September
2008

July

2008

May

2008

5

August
2008

June

2008

April

2008

February
2008

December
2007

4

January
2008

November
2007

September
2007

July

2007

May

2007

3

June

2007

April

2007

February
2007

December
2006

October
2006

2

November
2006

September
2006

July

2006

May

2006

March

2006

1

Final

Report

Reporting
to labs

Results

Deadline

Sample

Dispatching

Invitation

ENEA first year activity ENEA first year activity 
PLANS FOR THE SECOND YEARPLANS FOR THE SECOND YEAR WP5WP5
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� WP2
� On track and schedule. No particular 

problems for the future

� WP5
� Implementation of analytical methods to 

Indian laboratories is ongoing

� Quality Control Programme delayed

Subcontracts must be activated as soon as 
possible in order to start the activities and 
recover the delay

ENEA first year activityENEA first year activity
ConclusionsConclusions


