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BioDetection Systems B.V. (BDS)

BioDetection Systems B.V. (“BDS”) is a 

- Amsterdam based ISO 17025 accredited service 

laboratory

- International approved for dioxins/PCBs analysis in 

environmental, food/feed and human biomonitoring 

- Bioanalysis for Hormones & Endocrine Disrupting 

Chemicals (e.g., plastic additives, pesticides, PFAS)

- Non-animal alternatives testing laboratory (OECD TG 

455, 456 and 458 approved)

- CRO for safe & healthy food
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Automated extraction and clean-up 

of dioxins and PCBs in envi/feed/food

Speed extraction (Büchi) Automated Clean-ups



7

Our GC/MS/MS analysis by Shimadzu 

for dioxins and PCBs in feed/food

GC/MS-MS-TQ8050 (Shimadzu) since 2018
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Our GC/MS/MS chromatogram

for all required dioxins and PCB congeners 
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QA/QC GC/MS/MS analysis for dioxins and PCBs  

1) Q-Chart for egg powder for NDL-PCBs
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z-score GC-MS/MS UB PCDD/F + dl-PCB (n= 3)

No Organiser Name Proficiency Test Year - Evalution number Sample Matrix Z-score Upper limitLower limitMiddle

64 EU-RL EURL-PT-POP_2001-FI 2019 - 53 Fish fillet Food, fish (product) -1.82 2 -2 0

74 EU-RL EURL-PT-DPB-2003-FF 2020 - 56 PFAD Feed, plant orgin 0.98 2 -2 0

75 EU-RL EURL-PT-DPB-2003-FF 2020 - 56 Rapeseed Oil Feed, plant orgin 0.72 2 -2 0

QA/QC GC/MS/MS analysis for dioxins and PCBs  

3) Z-scores first 3 interlaboratory proficiency tests
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ISO 17025 scope of BDS
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Robotic in vitro CALUX Screening



In vitro toxicity profiling of POPs

PCB/PCDD/Fs:
- AhR receptor activity
- anti-AR, anti-PR

Clearly different profiles!

pesticides:
- endocrine activity

no activity
EC10 = 1E-3M
EC10 = 1E-7M

Values indicate relative potency (REP) values compared to the reference compound activity. Yellow -> 

red = increasing relative potency. Reference compounds: ERa; E2. AR-anti; flutamide. PR-anti and GR-

anti; Ru486. DR; TCDD. PAH; Benzo-a-pyrene.
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International DIOXIN food crisis
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Behnisch, Brouwer in Affidia 01/2020



International DIOXIN food crisis & costs
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Behnisch, Brouwer in Affidia 01/2020



Dioxin Egg monitoring surrounding incinerators: 

Zero Waste Europe report (2022): The True Toxic Toll 

18in courtesy to Abel Arkenbout, Toxicowatch



Dioxins & other POPs in chicken eggs 

at E-waste recycling sides in Africa (Arnika report 2019)

PCDD/F/PBDD/

F/DL-PCB-TEQ

(pg TEQ/g fat)

Yaoundé

-hospital
Accra –

Agbogbl.

Accra -

hospital

Kumasi -

hospital

Accra-

super-

market

EU 

stand.

/limit

s

DR CALUX 9.6 840 56 5.2 1.2

GC/HRMS 11.4 1150 63 2.6 0.56 5.00

Other POPs

HCB 1.4 25.1 3.63 0.76 < 0.2 -

PeCB 0.35 22.4 2.88 < 0.2 < 0.2

6 PCB 30 168 7.8 < 1.2 < 1.2 40.00

sum HCH 2.5 < 0.6 < 0.6 < 0.6 < 0.6

sum DDT 22 9.7 79 0.82 < 1.2
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Free range chicken eggs in Indonesia & World (Arnika 2019)
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China: free range chicken eggs from 

several industrial hot spots (Arnika report 2015) 

Beihei –metallurgic plant: 5-7 x EU Max

Likeng – Waste incinerator: 3 x EU Max

Quihua – PVC plant: 2 x EU Max

Shenzhen – Waste incinerator: above 1 x EU Max

Wuhan – waste incinerator: 1-7 x EU Max, with 

high PBDD/Fs levels

“This publication is part of 

Strengthening the capacity of 

pollution victims and civil society 

organisations to increase chemical 

safety in China”



China bans meat from Brazil (May 2015):

intensive food screening by DR CALUX 
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BDS DR CALUX analysis: 

- 2000 samples for Brazilian 

feed/food industry

- Less than 1% suspect in DR 

CALUX

- Caused by burning PCP 

contaminated pallets for 

drying chicken feathers, 

which are used as feed 

additive
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Free range chicken eggs in Western Balkan Countries 

(Arnika report 2014)
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Interlaboratory study of various reference materials

• Interlaboratory study with 4 food samples (see for 

more info at Uhlig, Simon, Frost, QuoData, 

Germany, 2015):

• Calf liver spiked

• Wild pig unspiked, but from a 

contaminated area

• Fish muscle

• Several feed samples from LHL:

• Calf liver un-spiked

• Potato

• Gras

• Feed

• Compost

PFAS CALUX



PFOA-EQ (CHEM) and PFOA-BEQ (PFAS CALUX)

values of a wild pig sample

PFAS Conc. 

ng/g

REP-factors

PFAS CALUX

PFOA-EQ % Kongener/

PFAS-EQ

PFPeA 2,5 0,0093 0,02 0,0

PFHxA 0 0,041 0,0 0,0

PFHpA 4,2 0,24 1,0 1,0

PFOA 13,2 1 13 13,5

PFNA 24,6 0,1 2,5 2,5

PFDA 18,1 0,06 1,1 0,5

PFBS 2,3 0,025 0,1 0,1

PFHxS 2,5 3,2 8 8,2

PFOS 358 0,2 72 73

SUM ng PFOA-EQ/g 

(CHEM)
98

SUM ng PFOA-BEQ/g 

(PFAS CALUX)
1600 26



Screening & chemical analysis of total PFAS in food

PFOA-EQ vs PFOA-BEQ [in ng/g]

Sample ng PFOA-EQ/g 

(CHEM)

ng PFOA-BEQ/g 

(PFAS CALUX)

Ratio

BIO/CHEM

%

PFAS/PFOA

-EQ (CHEM)

Wild pig 98 1600 16 PFOS 73%

Calf liver spiked 120 130 same range PFHxS 53%

Calf liver 3,5 580 160 PFOS 60%

Fish 11 11000 1000

PFOS 61%, 

PFOA 34%

Potato 110 500 4,5

PFOS 30%, 

PFOA 70%

Gras 640 140 0,22 PFHxS 80%

Feed 320 120 0,38 PFHxS 85%

Compost 21 370 18 PFOA 87%
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Toys & consumer products with high levels of 

brominated dioxins (Arnika report 2018)



PFAS in food packaging by chemical and 

biological analysis (Arnika report 2021)
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Blood testing by screening CALUX and chemical analysis



33

Blood testing for dioxins/DL-PCB by chemical analysis
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Blood testing for dioxins/DL-PCB by DR CALUX
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DNA marker vs chemical PCDD vs CALUX panel
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• Monitoring of POPs by combining in vitro CALUX screening and 

chemical analysis for a safer feed & food!

• Providing robust, easy, high capacity and low-cost state-of-the art 

de-risking solutions

• Prevent consumer scares (e.g. plastic) of new POPs through 

monitoring of sources, food and human uptake

• POPs & EDCs AND their toxic pathways as safer umbrella to make 

the ZERO pollution Green Deal strategy a step further to reality…..

QUO VADIS POPs testing ? 
We are 
ready 
to go!


