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Introduction

eStockholm Convention on Persistent Organics Pollutants 2001.

eCompounds of interest: polychlorinated dibenzo-p-dioxins
(PCDDs), furans (PCDFs), biphenyls (PCBs) and poly brominated
diphenyl ethers (PBDES).

eKnown toxicity.

oStrict environmental regulations in force in most countries.




Sources

eSources: intentional production (PCBs, PBDEs) and unwanted
byproducts (PCDD/F).

*PCDD/F sources: combustion, incineration, metallurgical industry,
pulp and paper bleaching/ production; low natural background
(Trace Chemistries of Fire).

e[ evels are dropping.

_oStill at signiﬂWtions to pose danger.




Health Effects

*Endocrine disruptors.
Immune system.
*Nervous system.
*Reproductive functions.
«Carcinogenic.

*Chloracne.

_..»Main ex > 90%) is through dietary intake: meat, dairy, fish.




Serum as matrix

Serum is complex matrix.
Low lipid levels (~ 600 mg/dL).
Analytes present at low levels (fg-pg range).

Manual methods are time-consuming; can have poor reproducibility and
accuracy.

Biomonitoring: study the POPs levels in humans to improve regulatory

efforts and public health.
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Extraction Procedure (1)

eUp to 20 mLs of serum is used.

eExtraction cells filled with hydromatrix (inert).

eSerum is spiked appropriate labeled surrogates (PCDD/F/PCB/PBDE).
eSamples transferred to cells.

eFormic acid added (0.5 g per mL of serum).

*30 min equilibration prior to extraction.
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Extraction Procedure (2)

Sample Cells filled with 50% mixture Hexane/Methylene Chloride.
Cells pressurized to 1500 PSI.

Heated to 120 ©C.

Temperature held for 20 minutes.

Extraction cells cooled and flushed with 50% cell volume.

Cells Nitmgeﬁ-pu@é)ﬁilper Vap Concentrator equipped with 250
ml evaporator tubes wi mL termination tips. v S—




SuperVap Evaporation

® System pre-heated to 60 °C.
e Samples evaporated at 60 °C under 10 PSI nitrogen.

e Evaporator tube walls rinsed with hexane as volume is reduced to ~10 mLs
and again at ~1 mL (volume larger for high lipid samples).

e ~1 mL Extract transferred to Power Prep Clean-up system.
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Clean-up Column Configuration used

o SILICA - PBDE-free High Capacity Acidic Silica Gel
column

e SILICA - PBDE-free multilayer classical ABN silica gel
column

e ALUMINA -PBDE-free basic alumina column
Optional

~» CARBON - PBDE=free.carbon/celite columns




Clean-up Program

e Wet columns (conditioning step).
e Sample loaded onto silica column.
e Silica eluted with hexane, through alumina and optional carbon.

e Alumina eluted with hexane/methylene chloride, through optional
carbon (PBDEs collected + PCBs).

e Optional Carbon back eluted with toluene (cPCB, PCDD, PCDF
collected).




SuperVap Evaporation

® System pre-heated to 60 °C.
e Samples evaporated at 60 °C under 8-10 psi nitrogen.
e 1 mL extract vial transferred to GC vial (can have direct-to-vial feature).

e Recovery standards added (nonane/dodecane).

eExtract taken 10 uL volume with a gentle stream of nitrogen at ambient
temperature.




Glass Evaporation tube







=== Data for serum (1)

Mean recoveries ands deviations for 20 samples.

Mean STDEV
Rec
2378-T4CDF 72% 9%
2378-T4ACDD 67% 9%
12378-P5CDF 77% 9%
23478-P5CDF 78% 10%
12378-P5CDD 78% 10%
123478-H6CDF 76% 9%
123678-H6CDF 76% 9%
234678-H6CDF 75% 9%
123789-H6CDF 97% 13%
123478-H6CDD 82% 10%
123678-H6CDD 68% 8%
123789-H6CDD 81% 10%
1234678-H7CDF 70% 7%
1234789-H7CDF n/a n/a
— R 1234678-H7CDD 61% 7%
OCDF 69% 10%
— OCDD 61% 6%

— com— , g—
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Data for serum (2)

IViean recoveries ands deviations for 20 samples.

Viean STDEV
Rec

PCB-28 822926 282
PCB-52 8025 2626

PCB-77 732 (=7

PCB-81 6826 826
PCB-101 812925 292
PCB-105 75%% 21°%6
PCB-114 7826 2126
PCB-118 70%% 20256
PCB-123 752 2126
PCB-126 79%% 11296
PCB-128 75%% 21°6
PCB-138 75%%6 21°%%6
PCB-153 7826 2292
PCB-156 71246 2126
PCB-157 6826 20256
PCB-167 6526 2126
PCB-169 101296 14256
PCB-170 86256 192926
PCB-178 64245 2326
PCB-180 65256 19926
- PCB-189 72%% 1826
PCB-194 86256 21°%6
PCB-206 83256 2326
— PCB-209 10129256 2326

e
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Data for serum (3)

Mean recoveries ands deviations for 20 samples.

Mean STDEV
Rec
PBDE-28 65% 19%
PBDE-47 73% 22%
PBDE-99 80% 26%
PBDE-100 75% 25%
PBDE-153 86% 27%
PBDE-154 79% 26%
—_— PBDE-183 98% 30%

i PBDE-209 96% 26% s
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e NIST serum analysis (2)
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Milk analysis.

e Milk was either freeze dried or used as such, spiked with
surrogates, mixed with potassium monohydrate and

hydromatrix.

e Extraction and clean up identical to serum.

e Analyzed for PCDD/F and PBDE.
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=== PBDES recoveries
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Conclusions (1)

Pressurized Liquid Extraction fast and reliable technique for
extraction of serum and milk.

Up to six position PLE can do samples in under one hour.

Multi column silica, alumina, carbon clean up delivers clean samples
ready for analysis.

Same day sample processing and analysis (HRGC/HRMS or other
techniques if desired) is now possible.




Conclusions (2)

e Excellent recoveries for POPs isolated from serum and
milk.

e Analysis of samples with known amounts (NIST) show

excellent agreement for measured vs certified values.




