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Abstract 

The development of a fast and sensitive mettiod on the determination of polychIorodit)enzo-
dioxins (PCDDs) and polychlorodibenzufurans (PCDFs) in small amounts of human blood 
has been undertaken. The method has been applied with amounts of 5 ml whole blood and 
will be adapted for similar amounts of serum. The detection limit for 2,3,7,8-tetrachlorodi-
benzodioxin (2,3,7,8-TCDD) is in the range of 1 pg/g blood lipids (1 ppt) and 10 - 20 fg/g 
original blood/serum respectively (10 - 20 ppq). 

Introduction 

In 1987 Patterson et al. (1) published a method for the determination of 2,3,7,8-TCDD in 
serum. The amount of serum analysed was 200 ml corresponding to 400 ml whole blood. 
Kahn et al. (2) and Nygren et al. (3) u.sed 1988 die same amount of serum when presenting 
a method for the determination of all 2,3,7,8-subsututed PCDD/F isomers. In 1989, Papke et 
al. (4) reported die determination of all PCDD/F isomeres in blood using amounts of 40 g 
whole blood. The current "normal" HRGC/HRMS from Patterson et al., 1992, involves 50 -
200 ml serum (5, 6). The method is like all "normal blood methods" relatively time 
consuming and expensive. 

Further reduction of the blood amounts to be analysed for PCDD/PCDFs have tieen reported 
by Patterson et al. recenUy (7). Patterson introduced the C2DGC (Comprehensive Two-dim­
ensional Gas Chromatography System) and the fast gas chromatography in the determination 
of PCDD/F in blood. 

Due to a project to analyse serum samples from infants (and therefore the limited amount of 
available blood) we started the development of a method to determine PCDD/PCDF in 4 -
5 g serum samples with adequate detection limits. The aim was not only to pierfonn fast 
analyses but also - even more important - an increasing sensitivity. 
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ANALYSIS 

Materials and Methods 

The method described involves a separation of the blood Upids from a ChemElute/blood 
mixture by a solid-liquid extraction with a mixture of hexane^sopropanole. In this method 
some main steps have been changed compared to our established method (4). 

The important steps of the analytical procedures are: 

Preparation of a mixture of 5 g whole blood or serum, 3,5 ml water and 1 ml etiianol, spiked 
with all 17 2,3,7,8-substituted "C PCDD/PCDF standards. 

After adding 2 g sodium chloride (NaCl) and 10 g of ChemElute followed by intensive 
mixing by shaking, the Upids are extracted by 4 portions (total of 100 ml) of a mixture of 
hexane/isopropanol (3 : 2). 

After removal of water with sodium sulfate the solvents are carefully removed for the gravi­
metric lipid determination. 

The redissolved lipids are transfened into a precleaned disposable carbon column (Amoco 
AX21/ Celite). After the elution of mono- and diortho PCBs with dichloromethane, planar 
PCBs and PCDD/PCDFs are eluted witii toluene in reverse mode from the carbon column. 

The final careful evaporation of the solvent is followed by adding of 5 pl toluene (containing 
"C-1,2,3,4-TCDD) and measurement by Fast GC/HRMS. 

Experimental conditions: 

Gas Chromatography Mass Spectrometry 

Hp Hewlett Packard 5890 U 
Column: 

Pressure: 

Injection 
amount: 

Fused sihca, 15 m 
DB 5, 0,25 mm ID 
0,1 pg Film thickness 

150 kPa 

2 pl splitiess 

VG AutoSpec 
R = 10.000 
Ion energy: - 30 eV 
Ace. Vol.: 8000 V 
Cycle time 
per group: 10 masses: 205 

GC-program: 90 °C - 2 min isotiierm 
45 °C/min to 210 °C 
10 °C/min to 275 °C 
275 °C - 3 min isotherm 

Total GC/MS run time: 10 min 
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Results 

The method is in the final development. Results and validation will be reported at the 
conference. 

Acknowledgements 

1 am indebted to Holger JOrgensen for providing his good ideas in the laboratory work, and 
to Peter Ebsen for providing the sophisticated gas chromatography/mass spectrometry, and to 
Bemd Schilling for his critical and useful discussions. 

References 

(1) Patterson D.G. Jr., Hampton L., Lapeza CR. Jr., Belser W.T., Green V., Needham 
L.L. High-resulution gas chromatographiclhigh resolution mass spectrometric 
analysis of human serum on a whole weight and lipid basis for 2,3,7,8-
tetrachlorodibenzo-p-dioxin. Anal. Chem, 59, 2000-2005, 1987 

(2) Kahn P., Gochfield M., Nygren M., Hansson M., Rappe C, Velez H., Ghent-Guentiier 
T., Wilson W. Dioxins and dibenzofurans in blood and adipose tissue of Agent-
Orange-exposed Viet Nam velerans and matched conlrols. J. Am. Med. Assoc., 259, 
1661-1667, 1988 

(3) Nygren M.. Hansson M., Sj6stt0m M.. Rappe C, Kahn P., Gochfeld M., Velez H., 
Wilson W. Development and validation of a method for determination of PCDDIFs 
in human plasma. Chemosphere, 17, 1663-1692,1988 

(4) Papke O., Ball M., Lis A., Scheunert K. PCDDIPCDF in Whole Blood Samples of 
Unexposed Persons. Chemosphere, 19, 941-948,1989 

(5) Patterson D.G. Jr., Isaacs S.G., Alexander L.R., Turner W.E., Hampton L., Bernert 
J.T., Needham L.L. "Method 6: Determination of specific polychlorinated dibenzo-p-
dioxins and dibenzofurans in blood and adipose tissue by isotope-dilution high-
resolution mass spectrometry." In: Rappe C, Buser H.R., Dodet B., O'Neill I.K., eds. 
Envuonmental Carcinogens Metiiods of Analysis and Exposure Measurement, Vol 11 
- Polychlorinated Dioxins and Ditienzofurans. lARC Scientific Publications No. 108, 
299-342,1991 

(6) Patterson D.G. Jr., Alexander L.R., Tumer W.E., Isaacs S.G., Needham L.L. 'The 
development and application of a high resolution mass spectrometry method for 
measuring polychlorinated dibenzo-p-dioxins and dibenzofurans in serum." Chapter 
6 In: Qement R.E., Sui K.W., Hill H.H. eds. Instrumentation for Trace Organic 
Monitoring, Lewis Publishers, Chelsea, MI, 199-154, 1992 

(7) Patterson D.G. Jr., Barr J.R., DiPieuo E.S., Granger J., Green V.E., Lapeza CR. Jr., 
Maggio V.L., McClure P.C, Sirimanne S., Turner W.E. Comprehensive Two-
Dimensioned and Fast Single-Dimensional GC-HRMS Analysis of Human Serum for 
PCDDs, PCDFs, cPCBs, Congener PCBs, Persistent and Nonpersistent Pesticides, 
and PAHs. Organohalogen Compounds, 27, 390-314, 

ORGANOHALOGEN COMPOUNDS 
214 Vol. 31 (1997) 


