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About Miura 
Miura Institute of Environmental Science (MIES) 
was established in 1992 as a department of 
MIURA CO.,LTD. MIES is recognized as the first 
company in Japan to have acquired international 
standard ISO/IEC17025 certification for dioxin 
analysis and provided high quality analysis 
services. As a core competency of the research 
center, Miura adequately responds to the 
customer’s needs, applying cutting-edge 
facilities and instruments to provide proven high-
level measurement technology for ultra-trace 
environmental contaminants. Miura continues 
to  develop products able to contribute to society 
by studying environmental technologies that are 
critical to a modern recycling-based society. 

Chair: Wim Traag 
Wim Traag is Senior Scientist & General Manager 
at DSP-Systems. He has been working at RIKILT – 
the Dutch National Institute of Food Safety (NRL) 
at the Wageningen University for over 30 years. 
During this time he has led multiple research 
groups and has always been actively involved in 
POPs analysis. He (co)-authored 85 peer 
reviewed papers and 9 book chapters, gave 
various oral presentations at meetings, 
workshops and conferences each year on 
pesticides, mycotoxins, veterinary drugs, 
hormones, dioxins and food incidents. Wim’s 
expertise has aided the settlement of many POPs 
exposure incidents that have occurred over the 
past decades.  

About DSP-Systems  
DSP-Systems has been the official European and 
North American distributor for Miura Institute of 
Environmental Science since 2015. DSP-Systems 
started with Miura GO-HT systems and 
accompanying devices for the analysis of Dioxins, 
Furans, PCBs, PBDEs and PCNs. The number of 
existing Dioxin laboratories using a GO-HT grew 
substantially since. With a strong historical 
background in the analysis of Dioxins, DSP-
Systems also assisted a number of laboratories 
new to this analysis to start-up. In cooperation 
with Miura, DSP-Systems works on further 
developing applications on the GO-HT while also 
expanding its portfolio to other sample 
purification principles, like automatization of 
SPE. 

Program 
13:00  Start of the lunch 

13:10 – 13:15 Opening (Chair) 

13:15 – 13:35 Evolved Approach for the 
Preparation of POPs from Foods 
(Douglas G. Hayward) 

13:35 – 13:50  Automated Sample Purification 
for Testing of Dioxins, Furans 
and all 209 polychlorinated 
biphenyls (Guillaume ten Dam) 

13:50 – 14:05 Proposals for new method with 
new materials to analyze 
Lowered Maximum Levels for 
Dioxins and PCBs (Dr. Hiroyuki 
Fujita) 
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Presentations 
Oral presentation 1: Evolved Approach 
for the Preparation of POPs from Foods 

 
Douglas G. Hayward (MS, MPH) 
Douglas G. Hayward has been a Research 
Chemist at U.S. Food and Drug Administration 
from 1993 until he retired in 2020. His broad 
expertise lies within the field of analytical 
method development, method validation, mass 
spectrometry and sample preparation.  He has 
also worked as a Chemistry Teacher for the 
Food and Drug Administration in College Park, 
Maryland. 

 
Summary: 
We will describe one of our most recent efforts 
to improve food sample preparation at US FDA 
for the determination of various POPs. These 
experiments led us serendipitously to reverse 
engineer essentially the Miura automated 
dioxin extract preparation system. We 
compared our manual procedure directly to our 
later acquired Miura GO-HT from DSP Systems.   
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Oral presentation 2: Automated Sample 
Purification for Testing of Dioxins, Furans 
and all 209 polychlorinated biphenyls 
Guillaume ten Dam (MSc) 
Guillaume ten Dam worked for over 12 years as 
technician, researcher and lab coordinator in the 
contaminants department at RIKILT. He has been 
expert for the Dutch National Reference 
Laboratory for halogenated persistent organic 
pollutants (POPs) in Food and Feed. He is 
specialized in targeted GC-HRMS analysis and has 
worked on among others on the analysis of 
Dioxins, PCBs, PAH, Chlorinated Paraffin, 
Brominated Flame retardants and Nitrosamines. 

Abstract 
Methods of analysis for Dioxins, PCBs and Furans 
for regulatory purposes are a.o. described in EPA 
method 1613B and EPA method 1668C 
respectively, for Dioxins and Furans, and PCBs. 
These methods are performance based and 
modification or automatization is allowed. 

In this study the GO-eHT of Miura (Japan) is 
evaluated for its use for analysis of PCBs in 
accordance with EPA method 1668C and 
additionally for Dioxins and Furans in according 
EPA method 1613B. 

In 2019, the GO-HT method was already 
evaluated for EPA method 1668C. The 
performance was for most congeners proficient, 
but recoveries of the lower chlorinated 
congeners and PCB209 were not satisfactory. A 
modification was made to the aluminum oxide 
column and the purification columns were 
reduced in diameter. With these modifications 

the initial precision and recovery (IPR) were 
determined over 5 environmental matrices, a 
fish oil and a blank.  

Recovery of internal standards fulfilled to IPR 
criteria, yet recoveries for 13C PCB3 and 13C 
PCB209 remained somewhat lower and varied 
more. For the native species, the internal 
standards corrected well and all accuracies were 
well within the range of IPR criteria.  

Method detection limits (MDLs) were evaluated 
based on blanks and signal to noise ratios (S/N) 
obtained in blank samples. Levels in blanks and 
calculated LOQs based fulfilled to EPA1668C 
criteria. 

The GO-HT method was evaluated for Dioxins 
and PCBs. This approach offers the benefit of 
determining all 209PCBs, as well as Dioxins in the 
same subsample. However, the fractionation of 
PCBs complicates the data processing. A second 
approach was considered for all 209 PCBS 
involving the trapping of all PCBs (and Dioxins) on 
the alumina column and elution in a single 
fraction while also lowering the elution 
temperature of the purification columns to 40⁰C. 
This adaptation improved recoveries for 
previously fractionated PCBs while the degree of 
purification remained the same. 

In conclusion, purification for Dioxins, Furans and 
PCBs by GO-eHT can fulfil to IPR criteria set in 
EPA method 1613B and 1668C. 
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Oral presentation 3: Proposals for new 
method with new materials to analyze 
Lowered Maximum Levels for Dioxins and 
PCBs  
 
Dr. Hiroyuki Fujita 
Dr. Hiroyuki Fujita is in charge of the product 
development department of “Miura Institute of 
Environment Science”, part of MIURA CO., LTD. 
He has researched the basic sample preparation 
methodologies of dioxins and PCBs analysis 
during his PhD at Ehime university in Japan and 
developed the instrument (GO-system) at Miura. 
He is an expert in the analysis of halogenated 
persistent organic pollutants (POPs), residual 
pesticides, veterinary drugs in environmental, 
food and Feed samples, with GC-HRMS, GC-
MSMS and/or LC-MSMS. 

Abstract 
In 2014, GC-MSMS (tandem mass spectrometry) 
determination was permitted as measuring 
instrument for dioxin analysis in conformity with 
method for European Union regulation 
(709/2014), however many laboratories still use 
GC-HRMS (high resolution mass spectrometry). 

One of the reasons for maintaining GC-HRMS is  
that the level of dioxins in food/environment has 
been ever decreasing to ultra-low concentration 
levels by regulations, strengthening monitoring 
systems in recent years and the the stability of 
GC-MSMS systems measuring at such low ppt 
levels in routine analysis do not always provide 
satisfactory results. 

In addition, EFSA opinion, has set to a new 
tolerable weekly intake [TWI] for dioxins and 
dioxin-like PCBs in food of 2pg-TEQ/kg/w, 
published on 20 Nov 2018.  The Panel has also 
begun discussions on lowering the maximum 
levels for protective against effects on semen 
quality and observed in studies with human 
subjects: lower sex ratio of sons to daughters, 
higher levels of thyroid-stimulating hormone in 
new-born and developmental enamel defects on 
teeth. 

As a result of these trends, European dioxin 
testing laboratories can be forced to lower their 
limit of quantification (LOQ) of GC-MS 
measurement by increasing sample volume 
applied to pretreatment. However, this choice 
leads to increasing burden on sample 
preparation steps. In the global market where 
over the past years the desire for the promotion 
of green technology and sustainability has 
grown, increasing sample volume and discharges 
of analytical waste is contrary to the market 
trend of the world. 

Therefore, the authors examined whether the 
LOQ can be lowered without significant method 
change or additional apparatus. The updated 
purification method, 1) Improves the 
absorbability of carbon resulting in great 
robustness and 2) loads hexane to purification 
column at 40°C after heated at 60°C, which 
enables purification of up to 5g of fat. Ultimately, 
the updated method LOQ can be lowered 
significantly by injecting 4µL of purified sample 
fractions without matrix effects or interferences 
and without the need for LVI instrumentation 
using the same GC-MS conditions. 
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