A Plan for determination of PBDEs and PCBs using dried blood spots in pooled sample
1. Learn about the operation and maintenance of High Resolution Gas Chromatography- High Resolution Mass Spectrometry (HRGC-HRMS).
2. Select the targeted analytes depending on the standard presently existing in EHLB and the analytes frequently found in the blood of the non-occupational population. Select the isotopic injected internal standards in consideration of their compensation for all targeted analytes as the retention time reference standard. 

	Categories
	Congener
	Halogen Levels
	Categories
	Congener
	Halogen Levels

	PBDEs
	BDE-47
	4
	DL-PCBs
	PCB-77
	4

	
	BDE-47L
	
	
	PCB-77L
	

	
	BDE-99
	5
	
	PCB-105
	5

	
	BDE-99L
	
	
	PCB-105L
	

	
	BDE-153
	6
	
	PCB-118
	5

	
	BDE-153L
	
	
	PCB-118L
	

	
	BDE-183
	7
	
	PCB-126
	5

	M-PCBs
	PCB-28
	3
	
	PCB-126L
	

	
	PCB-28L
	
	
	PCB-169
	6

	
	PCB-52
	4
	
	PCB-169L
	

	
	PCB-52L
	
	Other PCBs
	PCB-209
	10

	
	PCB-101
	5
	
	PCB-209
	

	
	PCB-101L
	
	
	PCB-194
	9

	
	PCB-153
	6
	
	PCB-194L
	

	
	PCB-153L
	
	
	PCB-206
	9

	
	PCB-138
	6
	
	PCB-206L
	

	
	PCB-138L
	
	Injected Internal st
	PCB-128L
	7

	
	PCB-180
	7
	
	
	

	
	PCB-180L
	
	
	
	


3. According to the selected targeted analytes and corresponding isotopic internal standard and isotopic injected internal standard, develop the method of Multiple Ions Detection (MID) and the initial chromatographic separation conditions.   Review the reported scientific papers and standard methods, such as U.S. EPA method 1668a,1614 and BS EN 1948, and subsequently identify every analyte depending on the corresponding peculiar ions and estimated retention time reported in scientific papers. Optimize the chromatographic separation and time sequences of MID, mainly including the oven temperature program, carrier gas flow, adjusting the numbers of ion in each time sequence of MID to balance the adequate dwell time of each ion and scan cycle times. 

a) The initial chromatographic parameters:
· Equipped with splitless/split injector and capillary Column:DB-5(0.25μm*30m, thickness:0.25mm);
·  Injector temperature:280℃ ; Oven temperature program:90℃(maintained 2min),then ramped at 8℃/min to 290℃(maintained 10min) ;
· Column speed: 2ml/min; Interface temperature: 280℃.

b) The initial mass spectrometry parameters: 
· Ionization source temperature:260℃;
· Electron energy:42ev; Filament current:0.55A ;
· Scan mode: MID; 
· Reference gas: PFK.

	Categories
	Halogen levels 
	m/z forming ratio
	Theoretical ration 
	Native Ions
	Native Ions
	Isotopic Ions
	Isotopic Ions

	PCBs
	3
	m/(m+2)
	1.04
	257.9584
	255.9613/
	269.9986
	268.0016

	
	4
	m/(m+2)
	0.77
	291.9194
	289.9224
	303.9597
	301.9626

	
	5
	(m+2)/(m+4)
	1.55
	327.8775
	325.8804
	339.9178
	337.9207

	
	6
	(m+2)/(m+4)
	1.24
	361.8385
	359.8415
	373.8788
	371.8817

	
	7
	(m+2)/(m+4)
	1.05
	395.7995
	393.8025
	407.8398
	405.8428

	
	8
	(m+2)/(m+4)
	0.89
	429.7606
	427.7635
	441.8008
	439.8038

	
	9
	(m+2)/(m+4)
	0.77
	463.7216
	461.7246
	475.7619
	473.7648

	
	10
	(m+4)(m+6)]
	1.16
	499.6797
	495.6856
	509.7229
	507.7258

	PBDEs
	4
	(m+2)/(m+4)
	0.7
	485.7111
	483.7132
	499.7493
	497.7514

	
	5
	(m+4)/(m+6)
	1.03
	565.6196
	563.6216
	577.6598
	575.6619

	
	6
	(m+4)/(m+6)
	0.77
	643.5302
	641.5322
	657.5683
	655.5704

	
	7
	(m+6)/(m+8)
	1.03
	723.4386
	721.4406
	735.4788
	733.4809


4. Prepare the standard series and perform the studies of LOD, LOQ, calibration curve and parameters, configuring of QUANDESK software. 
5. Study the pretreatment of dried blood spots, including:

a) Solvent  blank and materials blank experiments

b) Prepare the spiked blood sample with the approximate concentration reported by U.S. CDC.

c) Spot about 75μl the blood blank and spiked blood onto DBS filter paper (Whatman 903 lot no. W-051), and let the DBS dry at room temperature overnight.

d) Perform extraction of DBS (the number of DBS will be based on the spiked concentration and the LOQ of the instrument method (normally 20 pieces of DBS)) with acetone/hexane with ultra-sonication. Optimize the conditions involving the volume ratio between acetone and hexane, amount of organic solvent, temperature and time of ultra-sonication, times of extraction, and so on.

e) Concentrate the extracts and determine the lipid content gravimetrically to assess the effectivity of extraction (the lipid content in blood is about 0.5%).

f) Perform clean-up using a basic aluminum column (3ml) with 1g of 44% acid silica gel on the top of the basic aluminum sorbent, and with the mixture of hexane and dichloromethane as the solvent. The acid silica gel and basic aluminum are used for remove the lipid and fatty acid, respectively. Clean-up study will include the study of the volume ratio of hexane and dichloromethane for removing the matrix  interferences, and eluting the retained analytes from column, the volume of elution, assessment of eliminating chromatographic interferences, method specificity, and so on.

g) Based on the ccα and ccβ of  2002/657/EC, studies of LOD and LOQ of method  will be performed. 

6. Perform the method validation using the spiked sample/certified reference material to measure intraday (n=5) and interday accuracy (n=5d) and precision. 
7. Carry out the study of sample stability using the spotted DBS with the spiked sample/certified reference material at room temperature (0-6h)and 4℃ temperature(0-30d). 
8. Test the method ruggedness (major changes) under different experimental conditions, which may include different DBS filter paper, different operator, different operation conditions and so on. The importance of these changes will be evaluated using the Youden approach .Optimized performance characteristic will be determined for all major changes that have been shown to have a significant effect on the performance of the assay. 
Schema of sample pretreatment


Load





Centrifuge, filter and concentrate the extracts





Dissolve the extracts with 0.5ml hexane





Cleanup column with combined sorbent (basic aluminum and acid silica gel)





Condition the column with mixture of hexane /dichloromethane and subsequently with  hexane





Wash matrix interference with hexane or hexane mixture with a small amount of dichloromethane





Elute the targeted analytes with mixture of hexane and dichloromethane(the ratio need to be studies)





Concentrate the eluant to nearly dry and added 10μl injection standard





Determine PBDEs and PCBs with HRGC-HRMS





Add





Prepare sample or spiked sample 





Spot 75μl sample onto DBS filter paper





Dry DBS at room temperature overnight





Cut DBS in small pieces and place them into tube 





Isotopic standard





Mixture  of hexane and acetone





Perform extraction with ultrasonicator





Add








