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Introduction

Cyclic volatile methylsiloxanes are high-volume chemicals used in a number of industrial applications and consumer products. They are currently undergoing risk assessment by the European
Commission. Detection of cVMS in the Nordic environment have been reported in sediment, biota, WWTP influent and air'-. In order to evaluate the analvytical procedures for cVMS for the first time, an
analytical comparison of codfish livers was performed across three separate labs: Norwegian Institute for Air Research (NILU), Evonik, and Dow Corning (DCC). Seventeen whole Atlantic cods were
collected from the inner Oslofjord by the Norwegian |nstitute for Water Research (NIVA) and stored frozen. Each Laboratory received five to six whole frozen fish and processed the fish according to each
laboratory’'s protocol. Portions of the liver after dissection and homogenization were divided and sent to all 3 labs for analysis. Each lab used their standard analytical method to analyze the liver
homogenates for hexamethylcyclotrisiloxane (D3), octamethylcyclotetrasiloxane (D4), decamethylcyclopentasiloxane (DS) and dodecamethylcyclohexasiloxane (D6) by GC-MS. The observed

concentrations from the 3 analytical laboratones were tabulated and compared for consistency.

Sampling Site

Vestfjorden
sampling station

Bekkelaget
WWTP

Width: 1 km
Depth threshold

Atlantic cod, Gadus morhua

Study Design

«Seventeen whole Atlantic cod fish were collected In December 2007 from the inner Oslofjord.

«The samples were divided into three sets using a randomized block design with six blocks: 2
size groups across 3 labs.

«Each laboratory received five to six whole frozen fish and processed the fish (harvesting and
homogenization of liver) according to each laboratory's protocol.

«At each laboratory, liver homogenates were divided and pottions were sent to the other 2
labs for analysis.

«Each lab used their standard analytical method to extract and analyze the liver homogenates

Sample preparation and analysis
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Calculation of Detection Limits

Each laboratory used a separate definition of Limit of Detection:
DCC and Evonik: LOD = 3*SD of Matrix blank response

NILU: LOD = 3* Hexane blank response
(If no blank response: Peak-to-peak S/N 3:1 (MassLynx))

Method Detection Limit:
MDL =t * SD of matrix
- DCC — non-spiked codfish liver (n = 3)

- Evonik — blank wolffish liver (n = 6)

- NILU — spiked codfish liver (n = 9)

Summary of ¢cVMS Concentrations

D3 { ngfg ww) D4 (nafg ww) D5 {ngfg ww) D6 (ng/fg ww)
Fish ID Processor | DCC MNILLU DCC Evonik NILU | DCC  Ewvonik NILU | DCC  Evonik  NILU
QCF-07 [ (] 29 a2 Fil| 10 479 484 G2 24 23 5.9
Q08 B 09 468 518 49 47 778 743 Sl 67 74 A4
CCF-10 0 0.3 Sk 4 52 3 1477 1698 1227 119 120 5]
| OCF-02 i 28 2.6 1283 130 114 3137 3141 2790 296 A87T 282
D15 LDCE -1 4.3 120 114 104 14456 1489 1238 204 195 140
QCF-13 DI 07 2 17 -0.2 5.4 | 116] A6 -F e 1.6
QCF-09 Evonik -] 28 55 28 38’ 433 468 247 A7 £55) 42
QCF-06 | Evonik 1.9 a0 G5 iT 1l Fa8 97 485 149 1242 49
QCF-12 Ewvionik 79 13 221 280 225 1785 1938 1865 223 242 197
OCF-14 Evonik 2 5[ 136 131 145 2770 3023 A007 121 122 116
QCF-11 | Evonik 2.0 15] 103 52| 1045 2783 29217 2994 174 177 154 |
CF-0 LI n.a 29 n.a 9.0 f9n.a e 401 n.a 39 SN
QCF-03 LI o G0 100 G2 A9 T07 703 462 59 =3 s
QCF-05 RIS 0 & 2B 134 1241 G| 20049 21949 1078 138 126 G2
OCF-04 LI 4.0 T 103 100 ’l’l[l! 1212 ’1185! 14149 iT 738 58
QOCF-17 RIS n.a 11| n.a 43 62| n.a 10811 1106| n.a 24 A9
DCF-16 LI 1.0 4.0 fis GE = 1542 1664 1697 171 170 154
Method Detection
Limit (MDL) T.7 3.1 3.2 716 4.7 23 15 8.5 11 5.5 10
The results shown are uncensored data.
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*While methods for extraction and processing of liver samples were quite different, overall agreement in
observed concentrations was relatively good; however there were statistical differences:

—There was no statistical difference between NILU and Evonik for D4 and D6, but there wags a statistical difference for D5
—There was no statisfical difference between DCC and Evomk for D4, D5 and D6

—There was no statistical difference between NILU and DCC for D4 but there was a stafistical difference for D3, D5 and D6
—No statizstical difference between labs in the preparation of the liver homogenates

*There was good agreement with previous

Oslo Fjord cod liver results 1. . 2500 1
_?::n 2000 {7
*Methods used n calculation of detection 2 |
limits were different for all 3 laboratories § 1°9° |
and a hmitation of this study 1s that a E 1000
common set of data (matrix and replicates) &
were not defined up front to allow for a E
consistent determination of LOD, and B
MDIL., across all 3 labs. This should be

considered 1n future inter-lab comparisons.
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