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3.1

PBDE
PBDE ELISA
ELISA PBDE PBDE
3.2
3.2 1
PBDE ELISA
PN500090
Abraxis LLC
1,300g

OO O

PBDE-47 0,0.025,0.05,0.1,0.5,1.0ppb
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3.2 2
0.025 1pg/L PBDE-1
0.020ug/L 0.025ug/L
0.006 2.74
0.0021 2.2
0.0045 4.74
0.02 3.89
PBDE-2
GC/MS R 0.872
PBDE-3

Barbara Hughes (QA Manager)
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PBDE

Model-6,

BLK
-parameter logistic fitting
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PBDE

PBDE Standard Solution PBDE47:

50
4.4.1
4.4.1
ng/L
0 0.025, 0.05, 0.10, 0.5, 1.0
PBDE-47 ’ ’ ’ ’
.02 ; .1 .5, 1.
PBDE-47 0 0.025, 0.05, 0.10, 0.5, 1.0
! PBDE-47 0. 0.025
0.10
PBDE-47
PBDE Congener99 0.025, 0.05, 0.10, 0.5, 1.0
PBDE Congener28 0.05, 0.10, 0.20, 1.0, 5.0
PBDE Congener100 0.10, 0.5, 5.0, 10, 50
3
8 SD
SD 3SD 10SD
1 0
10 SD 3SD 0
2
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n=8

PBDE-47 (PBDE Congener99, PBDE Congener28,PBDE
Congener100 3
50
PBDE-47 50 / 50 =100
50
50
20 10
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GFC 1.2um

PBDE-47

4.4.2

4.4.2

PBDE-47

0.1ug/L

0 1 5 10 50 mg/L

PBDE-47
ELISA
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Development of a Sensitive Magnetic Particle Immunoassay for Polybrominated Diphenyl Ethers.
Paper presented at the 2005 Dioxin Conference,held in Toronto Canada on 8/22/05(
PBDE-4)
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& AT+ PBDE-1
1D BEdRHE

1.30 A
1.08 +

0.82 4

0.71 A

0.8 -

Absorbance 450 nm

0.28

25 1 100 400 1000

-PBDE Congener 47 (pgimL)

EEEH:0.025 ~ lpg/l
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(¥ PBDE-2

-7 %R
(BB, =a0%i-m R EL 1= d N TR L TFEH PR S0 e A PR i B 2N TEREE LT R
1)

LDD50% B/Ba Compound {ppb) (ppb)
PEDE Congener 47 0.m7 0135
PBOE Congener 29 002 015
PBDE Congener 28 05 09
PEDE Congener 100 Q085 54
PBDE Congener 153 0075 10
PBCE Congener 154 a5 580
PBDE Congener 183 135 2000
PBEDE Congener 2049 0 3000
2,2' 4.5 Tetrabramabiphenyl 66 250

2,2 44" 55 Hexabromobiphenyl 130 >1000
24' 5 Trbromehiphenyl 160 2800
2,2 5 Tnbromebiphenyl 175 2800

2 4 5 Trbramahiphenyl 240 3200
2,2 4,56 Pentabromobiphenyl 320 =1000
3,3 4 4' 5 5 Hexabromobiphenyl =1000  =1000
2,24 4'6,6' Haxabromobiphenyl =1000 =000
Decabromobipheny| >1000 =100
PCB Aroclor 1254 3 180
PCE Congener 37 160 2000
PCB Congener 77 =1000 =000
2,7 4 4' Tetrachlorobiphenyl 16 360
2.2 4 4' & Pentachlorobiphenyl 54 1500
PCP 3300 =10,000
24D =10,000 =10,000

The following compeunds demanstrated no reactivity in the PBOE RaPID Assay at concentrations
up to 10,000 ppb:  Biphenyl, 2,5-Dichlorophenal, 2,3,5-Trichlorophenol, Di-n-octyl-phthalate.
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WAT&EE  PBDE-3

2-(D A

BEAK~ORMEIRER
BigEAK4Y 7N GGERK, HFAK=fEIK, i, BKE»LER) ~OFM

GIEL ST

PBDE #M& EEvEL 3
(ppt) EHEME (ppt) | BHEREZE (ppt) | BIRE (%)
62.5 56.4 2.87 90.2
125 131.5 5.30 105.2
250 2706 12.8 108.3
500 5104 28.32 1021
Average 101.4
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Development of a sensitive magnetic particle immunoassay for pelybrominated diphenyl
ethers

Fernando Rubio', Carmen D Parrotta’, Qing X Li%, Weilin L Shelver®, Fernando Rubio*

1Abraxis Lic
Zpepartment of Molecular Biosciences and Bioengineering, University of Hawail at Manoa
3USDA-ARS Biosciences Research Laboratory

Introduction

Polybrominated diphenyl ether (PBDE) mixiures are manufactured as flame refardant additives for electronic
equipment, plastics and texiiles’. Three types of commercial PBDE mixtures find wide application?, namely
“pentaBDEs", “octaBDESs", and “decaBDEs", The penta formulation consists of a mixture of PBDE congeners that
includes® BDE-47, BDE-99, BDE-100, BDE-153, and BDE-154. The octa formulation consists primarily of BDE-183,
while the deca formulation consists primarily of BDE-209. North America accounts for approximately 98% of the

global demand for the penta formulation®.

PBDEs are ublquitous environmental contamlnants. their bioaccumulation has led to the detection of PBDEs in many
species of wildiife®, human blood plasma and in human mother's milk’. PBDEs are structurally similar to
polychlorinated bcphanyls (PCBs), polychlonnated dibenzodioxins (PCDDs), and thyroid hormones, and therefore may
interfere with thyroid hormone homeostasis®, Because of their potential health consequences it is desirable to have a
rapid and high throughput assay to monitor PBDEs.

The quantification of PBDE samples is usually done by gas chromatography-mass spectrometry (GC-MS) or GC/
high resolution MS (GC/HRMS). While these methods are reliable, they are sophisticated and require extensive
purification using large volumes of extraction solvents. The analysis of large numbers of samples using these
techniques is not feasible. Therefore, a rapid, simple, and cost-effective method for the screening and quantitative
analysis of PBDEs is required. Rapid, sensitive, accurate, and cost-effective enzyme immunoassays (ELISAs), have
provided the analytical chemist an alternative tool to traditional instrumentation methods.

Magnetic particle-based ELISAs have previously been described and widely applied to the detection of pesticides
and other environmental contaminants® ' in various sample matrices, including water, soil, produce, and fish tissue.
The uniform dispersion of the particles throughout the reaction mixture allows for rapid reaction kinetics, precise
addition of antibody and superior analytical sensitivity. This paper describes the assay performance of a PBDEs
magnetic particle-based ELISA in ground water.

Materials and Methods

Carboxy terminated superparamagnetic particles of approximately 1 mm diameter were obtained from Seradyn
(Indianapolis, IN). N-hydroxysuccinimide (NHS) and 1-ethyl-3-(3-dimethylamino-propyl) carbodiimide (EDAC) were
purchased from (Sigma-Aldrich, St. Louis, MO). Rabbit anti-PBDEs serum #122 was produced by immunizing the
rabbit with 42, 4-dibromo-5<2, 4-dibromophenoxy)phenoxy)butyrate-BSA in according to Shelver et al.'2 The
PBDE ligand and horse radish peroxidase {HRP) were conjugated via NHS and EDAC reaction to yield PBDEs-HRP
conjugate {Abraxis, Warminster, PA). TMB peroxidase substrate was purchased from BioFx (Randallstown, MD).
PBDEs, PCBs, PCP and 2, 4-D were obtained either from Chem Service, West Chester, PA or AccuStandard, New
Haven, CT).

The anti-PBDEs coupled magnetic particles were prepared by NHS/EDAC activation, according to the procedure
supplied by Seradyn. The unbound NHS/EDAC was removed from the particles by magnetic separation and washing ~
two times with 50 mM of 2-(N-morpholino) ethane sulfonic acid (MES) buffer (pH 6.0). The PBDE antiserum and the
activated particles were incubated overnight at room temperature with agitation. The reaction was then quenched with
glycine buffer and the covalently coupled anti-PBDEs particles were washed and diluted with a Tris-saline/BSA
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