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POPs (persistent organic pollutants) are among the most stable organic compounds and
have been detected in all components of the environment. The main reason for their
monitoring is the proven wide spectrum of toxic and genotoxic effects of these
substances. Concentrations of POPs have started to rise since the industrial revolution,
mainly due to the increasing use of combustion and thermal industrial processes using
fossil fuels and the increased use of pesticides across a range of industries. Their
concentration depends on the proximity of point sources, but they are also found in remote
areas, where they reach by long-distance transport. In general, POPs are dangerous in
the environment because they are strongly resistant to degradation (both chemical and
biological) and strongly accumulate in fatty tissues, thus causing strong bioenrichment
at increasing trophic levels.

RECETOX —
o experience since 1988




LSA major activities

Development of samplers for non-polar and polar compounds contamination
and development of analytical methods for selected chemicals, pollutants

and their metabolites in the human exposure studies
Laboratory and field studies, programs of integrated monitoring | ratwral disasters
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- RECETOX Laboratory services

« Sampling

« Samples preparation

» Analysis and data evaluation
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Sampling - services
* \Water active and passive

« Sediment sampling

* Soil sampling

* Biota sampling

* Atmospheric deposition

Lengthening rod

Closing head of core tubg
Steel tube for covering
exchangaable PVC-linars

Core catcher
Piston in a tempansd com
cutter bolted
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AIR MONITORING

Passive air sampling
Advantages:

* low equipment price and low operating costs :” !
* low requirements for installation and technical maintenance without the need to connect to
a power source

« they provide information on the long-term level of contamination

Disadvantages:
 lower sensitivity and higher detection limit

« impossibility of exact determination of the air volume passed

(calculations depending on the duration of exposure, sorption rate and other

parameters or empirically obtained coefficients are used)
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Passive air sampler

bracket

Stainless steel bowl

/

PUF disk
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Air circulation
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Air monitoring using active air samplers (2008)
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Passive air monitoring (2020)

D30 km

Sampling program
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MONET (MOnitoring NETwork) projects

« MONET CZ — since 2003 (7000 samples)
* MONET EU - since 2006 (2000 samples)
« MONET Africa — since 2008 (650 samples)
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Passive air sampling in the Czech Republic (MONET CZ2)

Passive air samplers on the base of PUF — since 2003

In 2003 — 2013 — continuously monitoring on 46 sampling sites (sampling period 28 days)

Optimization of the monitoring network in 2014 — nb of sampling sites were reduced to 30
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Passive air sampling in European Network (MONET EU)

After optimization of monitoring network — 30 background sampling sites

Wide range of analytes (PCDDs/Fs, BFRs, cyklodiene, organochlorine and polar
pesticides and perfluorinated compounds) are monitoring in 9 sampling sites

Calibration study (active x passive samplers) in Spitzbergen sampling site (NILU)
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Passive air sampling in African Network (MONET Africa)

Wide range of analytes (PCDDs/Fs, BFRs, cyklodien, organochlorine and polar
pesticides and perfluorinated compounds) are monitoring since 2008

2014 — 15 Two calibration studies (active x passive samplers) in Kenya and Ghana

2015 — 16 The first passive water sampling campaign
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Calibration studies — active vs. passive sampling

MONET CZ —KoSetice, EMEP station, Czech Republic
MONET EU — Svalbard, Zeppelin, EMEP station, Spitzbergen, Norway
MONET Africa — University in Nairobi, Kena; Ghana




Calibration studies — active vs. passive sampling
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Passive Air Samplers As a Tool for Assessing Long-Term Trends in
Atmospheric Concentrations of Semivolatile Organic Compounds,
Kalina et al., Environ. Sci. Technol. 2017, 51, 12, 7047-7054
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Concentration trend of ) HCHs and ) PCBs in the Europe (since 2006)
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Austria

, Estonia

Malta
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AIR MONITORING

Air sampling
» Active air samplers Low/High volumes including particles

(PM distribution since 0,5 pm — 10 um)

* Multi-directional active air samplers
« Sampling media — compounds dependent: PUF, XAD, or sandwitch (PUF/XAD/PUF), QFF




A large number of

S resources toxic

substances

1. Local heatings (source of particles and bound

A large chemicals)
number 2. Secondary sources (contaminated soils, landfills —
of volatilization N—
particle 3. The decisive parameters are the size of the particle —— M,:‘,g;ﬁ%,,omk,m,
sources surface, material, quantity,... 5 s

airtube = < 10 micrometer

main = < 10 micrometer

Immission limits: PM10 —50 ug/m® (24 h)
PM10 — 40 ug/m3 (calendar year)

PM 2.5 — 25 ug/m3 (calendar year)k

secondary and

tertiary bronchia 9) < 2,5 micrometer

pulmonary alveoli,
pulmonary capillaries, = < 1 micrometer
blood capillaries

It is therefore important to monitor both the particles and the chemical

substances bound to them. !\!)l U N I | R E c E T U X




Active air samplers

« RECETOX has experiences with long term air monitoring since 1988 in NAO KosSetice
« Sampling media — compounds dependent: PUF + QFF (PM10) for POPs and PAHSs; since 2015
sandwich (PUF/XAD/PUF) QFF for the polar compounds PFAS, CUPs

ACTRIS - Vertical gradients of POPs and PACs in near-ground central European background air — also

open — access Research Infrastructure

MUNI|RECETOX
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50 = Suma PAHs (aerosol}

Active air samplers

40

Trends in PAHs concentrations

PAHSs partition between particles and aerosol

30

Suma 16 PAHs [ng.m-3]

PAHs in Ambient Air - KoSetice 1990-2022

Month Averages

3 PAs (GasPhase)

Distribution of PAHs between Gas Phase and Aerosol - Observatory Kosetice 1990 - 2022
10000 Month Averages [ng/m™]
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Phenanthrene Benzo[a]pyrene
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Active air samplers

Trends in Pesticides concentrations
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Sum of HCHs in Ambient Air - Kosetice 1996-2022
Month Averages - Seasanal Variation
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HCHs decreasing conc. since 1996 and seasonal variation
typical for organochlorine pollutants mainly from the
secondary sources
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Atmospheric wet deposition

Trends in Pesticides and PAHs concentrations

» Continuously sampling
» Analysis (PAHs, PCBs, OCPs)
 Data used for EMEP

Sum of p,p'-DDE, p,p’-DDD and p,p'-DDT in Rain Water - Kosetice 1996-2021

Month Averages - Seasonal Variation
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Biota monitoring like Bio-Passive air samplers

* Pine, spruce needles, moss

» Analysis (PAHs, PCBs, OCPs) - i

* Problem with the variability .

of vegetation and data interpretation - CZ 1212

CZkos8

CZkos18

Lokality v Kogeticich a okoli
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- Air Data are used in monitoring programs: ACTRIS environment
programme

EMEP (European Monitoring Environmental programme,

UNEP (UN Environmental program with GMP like Global Monitoring Plan), emep

UNECE (UN Economic Commission for Europe with LRTAP),
MONET_CZ, MONET_EU, MONET _Africa (Monitoring Networks established by RECETOX)

ACTRIS (The Aerosol, Clouds and Trace Gases Research Infrastructure)

Long-range Transhoundary Air Pollution

« Water Data are used in monitoring programs:

Norman water quality monitoring




Stockholm and Basel Conventions Regional Centres - UNEP

\

Steckholm Convention
an parsistent organic
polfuiants (POPs]
T NAY
\(f’ e ‘f,/
N

Russian Federation

- % Czech Republic

Mexico ’ Spain | @
2 environment
Y programme
Panama

- \\ r F .'
India \ & -
0" W™

Indonesia

South Africa

@ stockholm Convention Regional Centre for Capacity Building and the Transfer of Technology

@ Nominated Stockholm Convention Centre

Technology transfer + capacity building;

RECETOX: SC Regional centre in the Central and Eastern European (CEE) region with
the activities far beyond the region
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Sample analysis — Central Laboratories

Trace Analytical Laboratories team

Pavel Piler

Studies Management and
Communication
31BD61

Lenka Andryskova

Studies Design and Data
MEnAEEMEnt

31E062

Paval Piler

Racruitrment and Examination
318063

Lenka Zdkova

Bighank and CELSPAC
Labaratories

318064

Ludmila Sebejova

Research Infrastructure

Information systems

318071 31B082

Petra Pribylova Richard Hilek

nticrobiome Analytical
\aboratones Bigstatistics and Data Analysis
31B0ES
318072
Eva Budindka

Petra Pibylova

Biomarker Analytical Sequence Data Processing

\aboratories and Analysis
31BO73 JLBOAG
Elliott J_ Price Eva Budinska

Spectrometric Data
Processing and Analysis
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RECETOX Central Laboratories

 currently the busiest part of the RECETOX Research infrastructure

+ accredited according to European standards for environmental sampling and a wide range of chemical analysis

*Trace Analytical Laboratories
*Microbiome analysis
*Biomarker Analytical Laboratories

» consist of three units

Accredited laboratories provide the Microbiome laboratory provides the The biomarker analysis laboratory
analytical background for the research bacterial and mycobial profiles in various focuses on methods of targeted and non-
programmes of the RECETOX centre and samples using the 16S rRNA gene and targeted analyses of biologically

provide the advanced analytical services to ITS gene sequencing. It also performs important molecules (metabolites,

our research teams, as well as to external whole metagenome sequencing, in proteins, lipids) as potential biomarkers of
clients. The laboratories also realize long-term which all DNA in the sample is effects associated with chemical
monitoring programs of various matrices sequenced. exposure.

(MONET EU, MONET Africa). (U1 1 N R I | W SR ¥ Ry Sy | U X




Trace Analytical Laboratories - accredited

EA MLA Signatory
Cesky institut pro akreditaci, o.p.s.
Olsanski 54/3, 130 00 Praha 3

according to section 16 of Act No. 22/1997 Call.. on technical requirements fir products, as amended

CERTIFICATE OF ACCREDITATION

"
{% No. 14972022
i{:;:
“\,x' Masarykova univerzita
S with registered office Zerotinovo n rno, Compan
I.'.,V“ 2.
b 1 the Testing Laboratory No. 1666
RECETOX: Trace Lahoratorics

Scope of

reditation is valid until: 17. 3. 2027

g e

T ﬂ s e QB,{} %«/ﬂ\\f"_‘

WWW.cai.cz

Accredited matrices:
- Qutdoor / indoor air
- Surface water
- Sediments, soils
- Food, foodstuffs
- Cell tissues
- Human samples

Analytes:
- PCDDs/Fs, dI-PCBs, ind. PCBs
- PBDEs
- PAHs, OCPs
- PFCs
metals
GCIMS LC/MS, ICP-MS

A\

L 1666

, GC-HRMS, LC-MS/MS, (LC)-ICP-MS/MS,




Compounds analysed e

Organic pollutants:

. Polychlorinated dibenzo-p-dioxins/furans (PCDDs/Fs)
. Polychlorinated biphenyls (PCBs) — indicator and dioxin-like = - .
. Brominated and organophosphorus flame retardants -
. Organochlorine, cyclodiene, and polar pesticides

. Polycyclic aromatic hydrocarbons (PAHs), NOx-, and oxy-PAHs
. Perfluorinated compounds (PFAS)

. Bisphenols

«  Thyroid hormones T

. UV filters — benzophenone Atmospheric

Groundwater

«  Mycotoxins Transpart v (Pemanentioss
: J/ =¥ o
Metabolites: O . “ligg
Sl Long-range W ™
i OH-PAHSs f Trce:z?g;)lgrt zi)\;i;i;ef ;2“ >
- Pnhthalates metabolites + DINCH @ \\A £ D
«  Pesticides metabolites | g
\,\L —
Trace elements, heavy metals, and species ragnenaron » Ml < Oeantoscs

-_— y "Grasshopping"
St Re-suspension
and Deposition

Gouin T., Microplastics and Nanoplastics, 2021 (14)




Matrices

 Environmental matrices — water, sediments, soils, air
(indoor/outdoor, passive/active) — on XAD resin

« Biotic matrices - pine needles, moss, small animals
« Materials — micro/macro plastic, firefighter foam

« Human matrices — urine, serum, breast milk, hair




Sample preparation

Extraction of the samples (Automated hot
solvent extractors — Buchi B-811, Soxhlet
extraction, ultrasonic extraction, SPE, ASE,
QuEChers)

Analytical clean-up (adsorption column H
chromatography on the different sorbents; GPC)

Analysis

GC-MS/MS, GC-HRMS techniques
LC-MS/MS techniques
(LC)-ICP-MS/MS techniques

AAS
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Zatizeni populaci chemickymi latkami




Chemicke latky v lidskych matricich

— Casto residualni koncentrace raznych organickych, anorganickych
sloucenin (at uz z historické zatéze nebo pokracujici expozice),
lipofilni latky jsou vazany na tuk.

— Hlavni expoziCni cesta je Casto prijem potravnim retézcem (jidlo,
napoje).

— Koncentrace latek v lidské krvi, pfi metabolitech v moci.

MUNI|RECETOX




Persistentni organické polutanty

— (Poly)halogenované sloucCeniny (aromaty, alifaty)

Change from age 70 to 80 years

— Perzistence .

— ,Grasshopper effect"

Percental change
50 0
1
2
s
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8
N
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b
~
$
~n
a

— Lipofilita

-100

— Schopnost bioakumulace — R

N PFNA I PFDA
[ PFOSA PFUNDA

Stubleski, S. Salihovic, L. Lind, P.M. Lind, B. van Bavel, A. Karrman
Changes in serum levels of perfluoroalkyl substances during a 10-year follow-up period in a large population-base

cohort
Environ. Int., 95 (2016), pp. 86-92, 10.1016/j.envint.2016.08.002
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Persistentni organické polutanty

— Expozicni cesty — Gl trakt, respiracni system, dermalni kontakt
— Endokrinni disruptory

— Karcinogeny

— Kongenery — obtizné omezeni pouziti

— Stockholm convention 2001 omezeni POPs (celkem 12)

MUNI|RECETOX




Persistentni organické polutanty
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PCBs

— 1929 - 1979 (byly zakazany)

— SOUCASTI elektrickych &i topnych zafizeni — kapacitator( a

transformatoru
— Hydraulickych tekutin
— Zmékcovadel = aditiva do barev ¢i laku
— Plastu
— Bezuhlikového kopirovaciho papiru
— Vypinacu, izolace kabell

MUNI|RECETOX




PCBs

— V 2. polovine 20. stol. — detekovany PCBs u zvirat
— Unik do atmosféry:

— Spatné zachazeni s odpadem obsahujicim PCBs
— Z transformatoru

— Pri paleni materialu obsahujicich PCBs

MUNI|RECETOX




PCBs

— Detekovany v tkanich — vrcholnych predatoru, v rybach, také v
mléce, mase, masle Ci vejcich

— Studie na zviratech prokazaly vliv na imunitni, hormonalni Ci
rozmnozovaci sst.

— Prokazana karcinogenita u zvirat

— Prenos materskym mlekem — zpomaleny mentalni vyvoj ditete

MUNI|RECETOX




PCBs

— WHO Setreni

— materské mléko

Switzerland"
S
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van den Berg, M., Kypke, K., Kotz, A. et al. WHO/UNEP global
surveys of PCDDs, PCDFs, PCBs and DDTs in human milk and
benefit-risk evaluation of breastfeeding. Arch Toxicol 91, 83-96
(2017). https://doi.org/10.1007/s00204-016-1802-z

MUNI|RECETOX




BFRs

— Polybromovaneé difenylethery(PDBES)

— Perzistentni, lipofilni a bioakumulativni latky

— Zabranuji horeni materialu a zpomaluiji
progresi pozaru

— Vznikaji pfimou bromaci difenyl etheru — 209 moznych kongeneru —
komercné technické smesi

— Ve mnoha zemich jiz byly zakazany

MUNI|RECETOX




PBDEs

— U zvirat je prokazano, ze tyto latky maji vliv na:

— Vyvoj nervoveé soustavy — neurotoxikanty — u mysi doslo ke
zhorsenému vyvoji motorickych schopnosti (McDonald, 2001)

— Hormonalni systém - endokrinni disruptory — struktura PDBEs je
podobna thyroidnim hormonum

— Rozvoj rakoviny — u mysi a krys, které byly exponovany smesi PDBEs,
doslo ke zvyseni oxidativniho stresu a zmenam v hormonalni
homeostaze
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DDT a metabolity

— 1,1,1-trichlor-2,2-bis(4-chlorfenyl)ethan

— Poprvé vyrobeno na konci 19. stol.

— Ochrana pred malarii a tyfem — pouzivano béhem 2. sv. valky

— V Africe proti malarii pouzivano dodnes

— Patfi mezi endokrinni disruptory, ma nékolik metabolitt — DDE a DDD
— Toxické efekty: ovlivnéna plodnost: malformace pohl. organu., tenké

skorapky u ptaku atd.
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PFAS

— &iroka skupina poly- a perfluorovanych latek e e e

— vazba C-F velmi silna, tézko rozlozitelna, velmi perzistetni

FFR FR FFR F

— hydrofobni a oleofobni vlastnosti " SO

F
FFFFFFFF

— dobrovolné ukonceni pouziti po roce 2000, v roce 2009 zakaz
riznymi umluvami, nahradni produkty

— imunotoxicita
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PFAS v hasicich péenach

— Aqueous film forming foams (AFFFs), PFAS snizuji povrchové napéti vody (lepSi rozptyl
pény na povrchu hofici kapaliny), tepelné odolny — stabilni film
— vetSinou pro haseni kapalin (hoflavin, napf. paliv)

(4D %4

zakladny
— pracovni expozice hasi¢u AFFFs (vdechnuti aerosolu, dermalni kontakt)
— v nékterych zemich jiz zakazané (PFQOS), nicméné stale existuji fluorované alternativy
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PAHs

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

eeeeee

. A A >
— polykondezované aromaty o

nnnnnnnn

— vsudypritomné, v prostredi relativne stabilni

— produkty nedokonalého horeni, nebo petrogenni puvod

— uzeneé maso, kourem susene ovoce, pracovni expozice
(asfaltovani, stavebni prace)

— podezrelé nebo prokazane karcinogeny — po metabolické aktivaci
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Metabolizace
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Analyza POPs v krvi

— obvykle nativni slouceniny (nemetabolizované)

— Narocnost matrice (nase analyty jsou malé molekuly): proteiny,
lipidy, sacharidy atd.

— Extrakéni metody musi pokryvat Siroky rozsah analytu

— PredcCistovaci postupy pro odstranéni hlavnich interferentu pfi
iInstrumentalni analyze: proteiny, lipidy, sacharidy atd.

— Casto omezené mnozstvi dostupného vzorku vs. stanoveni

Sirokého rozsahu analytu, ¢asto v nizkych koncentracich
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Analyza POPs v krvi

LLE: jednoducha, levna, pracna

pro SirSi sady vzorku, nutnost

dodateCnych precisténi, snadna

modifikace

[al b

Contents lists available at ScienceDirect

Journal of Chromatography A

journal homepage: www.elsevier.com/locate/chroma

Determination of selected perfluorinated alkyl acids and persistent

organic pollutants from a small volume human serum sample
relevant for epidemiological studies

Jani Koponen*, Panu Rantakokko, Riikka Airaksinen, Hannu Kiviranta

National Institute for Health and Welfare, Department of Environmental Health, P.0. Box 95, FI-70701 Kuopio, Finland

SPE: potreba specialniho zarizeni, vyssi

naklady, pracna pro SirSi sady vzorku,

nutnost dodatecCnych precisténi, omezeny

vybér sorbentu pro SPE

1. conditioning 2. loading 3. washing 4, elution

A A A A

Contents lists available at SciVerse ScienceDirect

Chemosphere

journal homepage: www.elsevier.com/locate/chemosphere

A rapid method for screening of the Stockholm Convention POPs in small amounts
of human plasma using SPE and HRGC/HRMS

Samira Salihovic®*, Lisa Mattioli 2, Gunilla Lindstrom?, Lars Lind®, P. Monica Lind ¢, Bert van Bavel?
*MTM Research Centre, School of Science and Technology, Crebro University, SE-701 82 Grebro, Sweden

* Department of Medical Sciences, Acute and Internal Medicine, Uppsala University Hospital, SE-751 85 Uppsala, Sweden
* Department of Medical Sciences, Occupational and Environmental Medicine, Uppsala University Hospital, SE-751 85 Uppsala, Sweden
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Deskové SPE

A 1. Condition B

2. Load
3. Wash
4. Elute
y ¥
3
.4

Load onto
LC-MS/MS

— 96 jamkove SPE desky: rychlé a jednoduche, vyssi naklady,

nutnost zvlastniho vybaveni, nizké objemy vzorku (<250 L)

— |lze zpracovat cca 88 vzorku najednou (+ QCs)

Contents lists available at ScienceDirect

Journal of Chromatography A

s 7B
ELSEVIER journal homepage: www.elsevier.com/locate/chroma

Contents lists available at SciVerse ScienceDirect

Journal of Chromatography A

ELSEVIER journal homepage: www.elsevier.com/locate/chroma

A rapid method for the determination of perfluoroalkyl substances

A method for analysis of marker persistent organic pollutants in m | . ] ) . i
low-volume plasma and serum samples using 96-well plate solid oz including structural isomers of perfluorooctane sulfonic acid in

phase extraction

Jordan Stubleski®*, Petr Kukucka®, Samira Salihovic®¢, P, Monica Lind?, Lars Lind ¢,

Anna Karrman+

3 MTM, School of Science and Technology, Orebro University, 701 82 Orebro, Sweden

U RECETOX, Masaryk University, Knmenice 5, 62500 Brio, Czech Republic

© Department of Medical Sciences, Molecular Epidemiology and Science for Life Laboratory, Uppsala University, 75141 Uppsala, Sweden
© Department of Medical Sciences, O i and Envir Medicine, Uppsala University, Uppsala, Sweden

* Department of Medical Sciences, Cardiovascular Epidemiology, Uppsala University, Uppsala, Sweden

human serum using 96-well plates and column-switching ultra-high
performance liquid chromatography tandem mass spectrometry

Samira Salihovic®*, Anna Kirrman?, Gunilla Lindstrém?, P. Monica Lind®, Lars Lind €,
Bert van Bavel?
2 MIM Research Centre, Schoel of Science and Technology, Orebro University, Orebro, Sweden

B Occupational and Environmental Medicine, Uppsala University, Uppsala, Sweden
©Acute and Internal Medicine, Uppsala University, Uppsala, Sweden
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Priprava vzorku

— kondicionace SPE desk (Waters Oasis HLB 60 mg/well, 60 um)

— predcistovaci deska (Phenomenex Phree phospholipid removal
plate, 30 mg/well, genericky oznacena jako C18)

— analyty: PCBs, OCPs, BFRs, PAHs, PFRs

— krevni sérum, NIST SRM 1957, 1958(nativni a obohacené krevni

sérum)
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Prenos vzorku na HLB desku

Vysrazeni proteint krevni
plasmy
Pomoci acetonitrilu

Vialky
se vzorky krevni
plasmy/séra
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Pracovni postup

150 az 250 pL objem vzorku, obohaceni smési vnitfnich standardu
(roztoky v IPA)

vysrazeni krevnich proteinu: 3x objem vzorku ACN

HLB deska kondicionovana

SPE podtlakovy manifold
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Priprava vzorku

KliCoveé je pro analyzu PCBs a pod odstranéni vihkosti z deskyHLB

...15 min centrifuga (4300 rpm), profuk 30 min N2
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Vysusena
HLB deska
se vzorky

Vakuovy

manifold
Eluce do

/ sklenénych
inzertu
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Priprava vzorku

Eluce a precisteni, Na2S04 do Phree desky, HLB deska polona na
Phree, 1.2 mL n-hexane/DCM, prevod doGC vialk, pridavek

recovery standardu, N2 odpareni, GC-MS anlayza




Stanoveni PFAS

— vysrazeni proteint (Phenomenex Phree), matricova kalibrace,
13C vnitfni standardy(Wellington labs)

— UPLC-ESI-MS/MS analyza
— ANlayty:

0PFBA, PFPeA, PFHxA, PFHpA, PFOA, PFNA, PFDA, PFUNDA,
PFDoDA, PFTIDA, PFTDA

o0 PFBuUS, PFHxS, PFOS (incl. branched isomers), PFDS, PFOSA

59
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Prutocnost laboratofri, obecné

priprava vzorku (SPE) 1-2 dny pro 88 vzorku

instrumentalni analyza 88 vzorku na 2 skupiny analytu 5 dnu




Stanoveni prvku a specii

Stanoveni toxickych a esencialnich prvkd v plasmé nebo moc¢i metodou ICP-MS
Toxickeé a esencialni prvky — vztah k plodnosti

V, Cr, Mn, Co, Ni, Cu, Zn, As, Se, Sr, Mo, Cd, Sn, Sb, Hg a Pb

Priprava: pouze 10x fedéni do Triton X-100 (0,04%), amoniak (1%), butanol (2%),
EDTA (0,04%) + vnitfni standardy (Sc, Ge, In, Lu, Bi)

Detekce: Agilent 8900 ICP-MS/MS, pouze He SQ mdd

QA/QC CRM Seronorm Serum Level 1 + Level 2

Vyhody oproti mineralizaci:

Mala spotreba vzorku (0,2 ml)

Nizké riziko kontaminace

Produktivita — 100 vzork/8 h
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Stanoveni prvku a spec

ICP-MS

— 7500ce ICP-MS (2004 — 2020)

— 7700x ICP-MS (2012 — dosud)

— 8900 ICP-MS/MS (2020 — dosud)

Separacni techniky

— Bio-inert 1260 Infinity Il HPLC
(2020 — dosud)

— 1100 HPLC (2004 — dosud)

— 6890N GC (2004 — dosud)

62
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Analyza polutantt v mogéi

— dekojugace glukuronidu (promichani vzorku s roztokem enzymu,
inkubace za vhodné teploty, tfepani po vhodnou dobu)

— Uprava pH, pouziti vhodného SPE sorbentu (ionexy), dle povahy
analytu (kationty, anionty, neutralni)

— obohaceni znaCenymi vnitfrnimi standardy a extrakce na SPE,
poté eluce a analyza UPLC-MS/MS
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Dekonjugace

General B-Glucuronidase Hydrolysis Reaction

0. p—
o—R B-Glucuronidase O\ OH
QH + H,0 > OH + ROH

'DH OH

B-Glucuronidase Hydrolysis Reaction for Morphine 3-B-glucuronide

COOH c
B-Glucuronidase 0. OH r|~1

4

T
r

OH

OH

HO
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Priprava vzorku
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Shrnuti

— pracovni postupy s velkou pruto¢nosti vzorku (Casova narocnost
predevsim instrumentalni analyza)

— malé pouzité objemy vzorku, QAQC

— metody pro dlouhodoby biomonitoring — Casové sledovani

expozice populaci
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Diky za pozornost!
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