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Daily exposure to chemical cocktail

e Modern live based on

chemicals
. Pharmaceuticals,
* Increasing number of Cosmetics
Chemlcals Unintentional —
. byproducts (PAHs, g N . Food additives
 Complex mixtures dioxins etc) \
* Most chemicals are mobile \\
. [ N | Household
* Find their way to O\ \v’/// chemicals
environment and humans N a4
Building materials, - Polymers and
paintings, etc. polymer additives
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Analytical approaches

* Traditional — targeted
screening approach

* Non-targeted (non-specific)
screening approach
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Improve resolution

Ultimate separation power (long columns, UPLC,
high res MS)

Two dimensional/hyphenated techniques
(GCXGC or LCXLC)

Advanced data treatment (deconvolution)
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GCXGC-TOF-MS

TOF-MS

GC

100

% Compound A + B

0!

3rd dimension
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Column bleed

Leachate, Base/Neutrals Masses: TIC
>
2(3H)-Benzo-
thiazolone
Sulfamide,
N,N-dimethyl- J i
2-Piperidinone N'-phenyl- ‘ BiSphenold
1(3H)-Isobenzo-
furanone \
Cyclohexan-
dione ‘ Caffein
2H-Indol-2-one,
1,3-dihydro- N-(2-Cyano-ethyl)-
2-methyl- & 4 penzenesulfonamide
phenol Triethyl |
phosphate
Phenol, Tris(1,3-dichloro-
il 2,6-dimethyl- isopropyl)
phasphate

4-nitro-

2-Cylco-
hexanone
2-Cylco- Diisobutyl-
hexanol / phthalate
2-Piperidinol? ' ‘ \ DEHq
2,6-Di-tert-butyl- |
1,3-Oxa- A
thiolane PhinOI 4-nitrophenol

\

”Steroler”

DINP

Cyclo alkanes
Linear and branched

7o)
e
? alkanes
C31
Co7 Cos C29 C30
’ | Aliphatic IOMNCE Czdf Gz B0 Wi
ethers Cig Cio Co2o Co1|%22
Ci3 Svavel (S8)
Toluene | Cr2
1,4-Dioxan Cu1
S | | | |
1240 2240 3240 4240
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Deconvolution

Deconvoluted mass

spectrum of peak 2
10004 '3
217
500
147
Deconvoluted mass 200

spectrum of peak 1

1000

500

437

400
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Deconvoluted mass
spectrum of peak 3

10004 73

437

400


http://www.google.no/url?sa=i&rct=j&q=deconvolution+mass+spectra+example&source=images&cd=&cad=rja&docid=4eVIQs5zXJY6QM&tbnid=2BQYoHRDZ4DSdM:&ved=0CAUQjRw&url=http://www.springerimages.com/Images/LifeSciences/1-10.1007_s11306-010-0254-3-2&ei=NJcHUaKtBIiitAbs_YDYCA&bvm=bv.41524429,d.Yms&psig=AFQjCNEdYrNqLH69poyqF5dlitO0yL8uHA&ust=1359538357086545
http://www.google.no/url?sa=i&rct=j&q=deconvolution+mass+spectra+example&source=images&cd=&cad=rja&docid=4eVIQs5zXJY6QM&tbnid=2BQYoHRDZ4DSdM:&ved=0CAUQjRw&url=http://www.springerimages.com/Images/LifeSciences/1-10.1007_s11306-010-0254-3-2&ei=NJcHUaKtBIiitAbs_YDYCA&bvm=bv.41524429,d.Yms&psig=AFQjCNEdYrNqLH69poyqF5dlitO0yL8uHA&ust=1359538357086545

ldentification of emerging compounds

* Very difficult task, over 98 million of substances
registered in CAS database, approx. 15 000 new
added daily

* Around 1 million of mass spectra available in
commercial libraries (for GC and LC-MS)

* Library search and accurate mass spectral
information, fragmentation, in silico models and
multivariate statistics utilized in identification of the
compounds
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Work flow Norman approach

[ Non-target HR-MS(/MS) Acquisition ]

| | |
[Targf_:tlist] [Suspelctlist] [ Peak J «.  Increasingidentification
(" Peak picking or XICs ] picking < confidence
H “downgrading” with

Target Non-target

So . .
: . > contradictory evidence
Screening Screening

' Level1 Confirmed Structure
St.art Y, by reference standard

! i ERW Level2  Probable Structure
I: Y, i by library/diagnostic evidence
: A 4 ‘::'. ] .E
| Start* ¥
\ ] H
2 } A

. : £if | Level4 | Unequivocal Molecular Formula | m - m e e e e = =

MM L v i insufficient structural evidence I CgyH,5ClO,P _:
ts . s 0 e e ————
Rty N & |level5 | Mass of Interest
Start multiple detection, trends, ... 428.8912

Adapted from Schymanski et al., 2015
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Joint Nordic NTScreening

7 Effluent Samples
' 7 Sediment Samples

i
i 7 Fish Samples
Urban area
= All Nordic countries
é?’ Greenland /" EL U e "
__ Iceland e
& '
.‘;’?‘g&,’

nmigk
De mig

Umted

Ireland 4 { Poland i b
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Norwegian NTScreening Studies

2013: Test study using random samples
(Air, WWTP, Sediment, and Biota)

2014: 2 aquatic food-chains (Oslofjord&Mijgsa)
1. Krill, Shrimp, Herring, and Cod
2. Zooplankton, Mysis, Vendace, Smelt, and Trout
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Compounds detected

e nis

Petroleum derivatives Different hydrocarbons .
Oxidation products Long reSUIt I|StS
Combustion products PAHSs and Alkyl-PAHS In best case semiquantitative
N-, S-, O-heterocyclic aromatics

Oxidation products

Pharmaceuticals and Personal Medicines

Care Products (PPCP) UV-screens How do we prioritize?

Fragrances
Antioxidants

Plasticizers and flame retardants  Phthalates and adipates
OPFRs

BFRs

Polymer additives Benzothiazoles
Benzenesulfonamides and -amines

UV stabilizers
Antioxidants

POPs PCBs

Chlorinated pesticides
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Interesting compounds — Joint Nordic NTS

4:2 Fluorotelomer methacrylate
Perfluoroheptyl vinyl ether
Perfluoroctylsulfonamide
C13H8F2105P

Halogenated:

2,3-dichloro aniline
3,4,5-dichloro aniline

Natural CI3Br3-monoterpene
Biocides:

1-[(1-Butoxy-2-propanyl)oxy]-2-propanol
1-[(1-Butoxy-2-propanyl)oxy]-2-propanol
Triacetin
Triacetin

Different bisphenols

Industrial additives:
2-(Methylthio)benzothiazole

N-Butylbenzenesulfonamide
PPCPs:

Oxypurinol

Lamotrigine

Cetirizine

Paroxypropione

Carvone
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1799-84-4 Effluent 5
78971-81-0 Fish 2
754-91-6 Sediment 1
94158-70-0 Sediment 1
608-27-5 Sediment 1
634-91-3 Sediment

Fish 2
29911-28-2 Effluent 5
29911-28-2 Fish 1
102-76-1 Effluent 4

Sediment 3

All 1-7
615-22-5 Effluent 5
3622-84-2 Effluent 3
2465-59-0 Fish 5
84057-84-1
83881-51-0
70-70-2 Fish 5
99-49-0 Effluent
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Interesting compounds —
Norwegian NTS

Herring

Matrix combination

Cod, Herring, Krill,

Galaxolide, Hexachlorobiphenyl,
p,p'-DDE, PFOS, PFOSA

Northern Shrimp

Herring, Krill i
& ( Tonalide, carbenoxolone

Northern Shrimp

Cod, Krill, Northern |
Cod, Herring, .

P hi henyl
Northern Shrimp entachlorobipheny

(0
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1-[1,6-dimethyl-3-(4-methylpent-3-enyl)-3-cyclohexen-
1-yllethan-1-one; Hexachlorobiphenyl; stearic acid,
monoester with glycerol; Buprenorphin; OTNE; Phenol,
dodecyl-, branched; p,p'-DDE; p,p'-DDT;
nitrophenylhydrazine
4-(5,5,6-Trimethylbicyclo[2.2.1]hept-2-yl)cyclohexanone
3-(5,5,6-Trimethylbicyclo[2.2.1]hept-2-
yl)cyclohexanone

Degradation-Product

Brown trout,
Mysis, Smelt,
Vendace,

Zooplankton

Mysis, Smelt,
VVendace,

Diethyl phthalate
2,2-dimethyl-1,3-propanediyl dioctanoate
Trospium



Suspect/Non-target screening

+ Allows to detect wide range of compounds in
a single analysis,

@ but is often less sensitive than targeted
screening and often not quantitative

v Important tool for identification of emerging
compounds

+ Retrospective analyses possible
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Retrospective analysis -

2007 NILU was asked about sucralose in environment?

The sucralose case

2006 NILU analysed PPCPs in environmental samples with LC-HRToF-MS

New treatment of old raw data revealed sucralose as an environmental

pollutant

std
sucralose160_180207_5x (9.035) Cu (0.10); Is (1.00,1.00) C12H18CI308 1: TOF MS ES-
395 0067 397.0067 3.73el12
100+
%l
398 9989
396.0067 398.0067
400.0067 400.9989
O T \ T T T
veas-35mkx 91 10 837) C 91 -(82+106)) 1: TOF MS ES-
100+ 395 1247 149
397.1290
] Real sample
ERIEE 397.2130 399 1197
396.1402 308.1284
5. 4321 398. 2312 400.1122 401.1528
0 & D B e i | 03 012
sssss lose160_180207_5x 92 (10.853) Sb (1, 40 00 ); Cm (92-(82+111)) 1: TOF MS ES-
v 395 1434 397.1197 375
100
395.1620
- Analytical standard
399 1384
396 1309 308.1284
AC398 2312 400.1404 401.1528
AN
T \ T T T T m/z
394 308 400 401 402 403

L)

NILU Norsk institutt for vannforskning “ K‘“

N"/“I" m4 Umea University

HO
OH
Cl HO, S
HO o720
OH ql



Retrospective analysis

Possible in many, but not all cases

Could easily be part of routine monitoring

No sample storage needed

Limited sensitivity

Often not quantitative

Extraction, clean-up & detection not optimized

® ® ® ®

Huuuuge datafiles to be stored

Which fileformat to use (instrumental or third part
software)

b
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Environmental specimen banking

Original sample material available

Best sensitivity

Quantitative and full quality assurance
® Sample storage needed
® Extra sample handling and administration
@ Limited storage space
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Conclusions

® OO % &

«C <

b

<
c

Wide range of compounds in single analysis
Only some harddisks contra big freezing room
Often less sensitive than targeted screening
Not suitable for all compounds

Normally not quantitative

Retrospective analyses as a supplement to ESBs

Tool for selection of environmental contaminants
and planning targeted analysis
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Further plans

e National and International collaboration
e NORMAN network:

* Libraries & Databases
* Interlaboratory studies
e Common approach & protocols
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