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b BioDetection Systems BV — Perfil
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Fornecer bioensaios inovadores e
implementar seus usos nos mais altos
padrdes internacionais.
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Aceltacao internacional......

® Laboratorios Suécia/Noruega: 2

R

Holanda: 6 Labs

N
Japao: 3 Labs

&
- Asia
t.

Talwan 4 Labs

® Laborat6rios de Servicos
o Consultores ;

Irlanda; 1

Tailandia: 2

Alemanha: 5 Labs

\ ‘( Nova Zelandia: 1

Rep“’blica Checa: 1

| Bélgica:
3 Labs

O\

Eslovaquia 1

Turquia

Chile: 2

I

Australia:4

Espanha: 2

— . .

Chipre: 1

Vietna: 2




Principios do CALUX®

Chemical- Activated Luciferase Expression



13@, Cultura de Células e Lumindmetro




- Laboratdorio BDS CALUX

Cultura celular




@/ Visao geral da extracao e de “clean -up

At

tecido alimento  fluido gordura e 6leo sedimento / solo
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Extracdo por agitacao sonificagao ASE*

| L | |
Silica revestida Remocé&o do enxofre
de acido sulfurico

i

Silica revestida de acido sulfurico <

s g

biodegradacao
d ad o) (incubacao celular DR CALUX)

*ASE: Accelerated Solvent Extraction (Extracdo Acelerada com Solventes)



Amostras

BDSE

« Homogeneizacao das amostras




'BDS) Extracéo

e Extracao

CALUX Exchange 2006
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Técnicas de limpeza— coluna de silica acida(l)

Oxidacao/polimerizacao da gordura pela silica acida e fracionamento cromatografic

* rapido (15 amostras por hora)

* pequeno volume de solvente (70 — 130 ml)

* alta recuperacao (mdultiplas camadas)

Capacidade de gordura 0,5 g
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Teécnicas de limpeza— coluna de carbono(2)
Separacao coplanar PCBs dioxinas/furanos

Protocolo para a coluna
Envi- Carb da Supelco,
ver em;.

Concejero et al. J. of
Chromatography A, 917
(2001), 227




‘m’ Cultura celular(1)
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meio
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Placa de 96 pocos

BDS Overview 2006



Microscopio -H4ll taxa de células do figado(2)

BDS Overview 2006




BDSE

Cultura celular (4)

e EXposicao (pequena quantidade de
DMSO em meio)

CALUX Exchange 2006




Agitador de placa de 96 pocos (5)

—

BDS Overview 2006




m’ Cultura celular (6)

BDS Overview 2006




ﬁ, Facil deteccédo de emisséao de luz

Células DR CALUX® emitem luz
sempre que substancias com

Luminbmetro Centro XS3

. N Sistema de deteccéo Berthold
forma de dioxina estao presentes




TEF (Toxic Equivalency Factor)
TEQ ( Toxic Equivalency Quantity)

Compound WHO TEH CALUX REP REP Range
Based on EC50 Values| (EC20 - ECS0)
Dioxins
TCDD 1 1.00 +/- 0.01
12378-PeCDD 1 0.73 +/-0.10 0.44t01.02
123478-HxCDD 0.1 0.075+/-0.014 0.034t0 0.137
123678-HxCDD 0.1 0.098 /- 0.017 0.043t00.183
123789-HxCDD 0.1 0.061 /- 0.012 0028t 0.114
1234678-HpCDD] 0.01 0.031 +/-0.008 0.015 t0 0.058
OCDD 0.0001 0.00034 +/- 0.00008 ]0.00025 to 0.00049
Furans
2378-TCDF 0.1 0.067 +/- 0.010 0.040 t0 0.104
12378-PeCDF 0.05 0.14+/-0.04 0.14t00.15
23478-PeCDF 0.5 0.58 +/-0.08 0.37t00.78
123478-HxCDF 0.1 0.13 +/-0.02 0.07 t0 0.20
123678-HxCDF 0.1 0.14+/-0.03 0.10t0 0.19
123789-HxCDF 0.1 0.11 +/-0.02 0.05t00.18
234678-HxCDF 0.1 0.31+/-0.06 0.31t00.31
1234678-HpCDF 0.01 0.024 +/- 0.007 0.019t0 0.031
1234789-HpCDF 0.01 0.044 +/-0.010 0.032 t0 0.059
OCDF 0.0001 0.0016 +/- 0.0005 0.0003 to 0.0058
PCBs
PCB 77 0.0005 0.0014 +/- 0.0004 0.0012 to0 0.0017
PCB 81 0.0001 0.0045 /- 0.0012 0.0022 to 0.0085
PCB114 0.0005 0.00014 +/- 0.00002 ]0.00014 to 0.00017
PCB 126 0.1 0.038 +/- 0.007 0.037 t0 0.042
PCB 156 0.0005 0.00014 +/- 0.00002 ]0.00013 to 0.00019
PCB 169 0.01 0.0011 /- 0.0003 0.0007 to 0.0017

ou




Visao geral dos materiais de referéncia do DR CALUX

Materiais de referéncia BDDs para 6leo de peixe e
alimentos :

 Metade do limite da EU para dioxinas,
* No limite da EU para dioxinas e




®/ BDS organiza os testes de proficiéncia do DR CALUX®

At

AVISO

BDS Inter-laboratory DR CALUX @ Calibration Study 2009
(BICS-2009)

Matrizes: a definir
Envio de amostra: meados de 2009
Custos: Aproximadamente € 500.--



DR CALUX®

DR: Dioxin Response



m Principio do método para DR CALUX

— DR: Dioxin Response

a. DR Calux é um procedimento “screening” bioanalitico pa ra
compostos “dioxin-like”.

b. Metodo baseia-se na habilidade da dioxina e compostos
relacionados de ligar e ativar o receptor AhR (receptor nuclear /aril
hidrocarbono).

c. Este receptor AhR € uma proteina que responde a compostos
guimicos e que se liga ao DNA.

d. Esta proteina ativada e ligada ao DNA é responsavel pel  os efeitos
toxicos e biolégicos desses compostos quimicos.

e. A medida do nivel de ativacdo do receptor AhR porumc  omposto
guimico resulta em formacao de luz e fornece uma estimativa da
poténcia relativa e potencial toxico desses compostos e/o u
extratos, com resultados expressos em  Equivalentes Toxicos

(TEQS).



- Principio do bioensaio CALUX
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CALUX Tests

Aims: eg C Clinical; D Doping; E Envi; F Food/Feed; H Health; P Pharma

Compounds Aims
Dioxin, PCB, PAHs E:F: H
EDCs; Estradiol all
EDCs; DHT all
Hormons; T3 C; Dust; lodineDef. Thyroid, Neuro; Brain
GR Glucocorticoids all + MS Asthma; Inflamation
PR Progsterones C:P Fertility
Nf kappa B Imune, Inflamation Obesity,
Heart Disease; Obesity,
RxR Metabolic Syndrom Diabetes Heart Disease: Diabetes
(MS)
- TBT E;H _

Which other compounds, aims and projects would be interesting for YOU? 25




@, A série CALUX-10 da BDS e aplicagdes tipicas

DR-CALUX

ERa-CALUX

ERB-CALUX

AR-CALUX

PR-CALUX

(dioxinas, furanos, PCBs, POPs, PAHSs,
ligantes do receptor AhR)

(estrogenos naturais e sintéticos,
fitoestrogenos, xenoestrogenos (pseudo-
estrogenos), DES, interferentes
endocrinos, tamoxifeno e outros anti-
estrogenos)

(como o0 ER a-CALUX, mais recomendado para
fitoestrogenos)

(andrégenos, esteroides anabdlicos,
pseudo-androgenos, antibidticos,
promotores de crescimento, nandrolona,
flutamida, drogas esteroidais)

(progesterona, MPA e outros compostos
com atividade progesterdnica,
antidiuréticos esteroidais, antagonistas da
aldosterona, inibidores da aromatase)



@, A serie CALUX-10 da BDS e aplicagoes tipicas

GR-CALUX (cortisol, corticoesteroides)

TRB-CALUX (hormoOnios da tiredide, agentes
antitiroidianos, agentes
contrastantes, POPs, poluentes
ambientais, nitrofeno)

RAR-CALUX (retinol, vitamina A, retinoides,
acido retindico)

NF-kB-CALUX (endotoxinas, moduladores
TNFalfa, citocinas)

PPARY-CALUX (derivados de acidos graxos,

proliferadores de peroxissomo,
alquil-estanho, ftalatos)



Legislagoes para DR CALUX®



Curva dose -resposta

RLU

2378 TCDD Control Standard
(2003)
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@’ Correlacao CALUX x GC MS

Total PCDD / PCDF
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@33, Sedimentos e material de dragagem
DR CALUX

Holanda: (50 ng CALUX-TEQ/kg d.w.)

Noruega: (25 ng CALUXTEQ/kg d.w.)

Japao: (150 ng CALUX-TEQ/kg d.w)

Alemanha: (100 ng CALUXTEQ/kg d.w.)



ﬁ@, Solos residenciais

DR CALUX

Holanda: (1.000 ng TEQ/kQ)

EUA: (1.000 ng TEQ/kQ)

Japao: (1.000 ng TEQ/kQ)

Alemanha: (1.500 ng TEQ/kg )



¢S Lodo (Dutch Sludge Guideline)

b DR CALUX

Holanda: (50 ng CALUX-TEQ/kg d.w.)



'BDS) Tributilestanho (TBT)

- PPARy2 CALUX

O TBT foi introduzido no mercado nos anos 40 nos EUA, e na Europa na
década de 50. Com grande utilidade na industria dos plastico S e em
tintas anti-incrustantes  para barcos.

Holanda: 100-250 ug Sn/kg.dw

Holanda: CALUX (em estudos)



BDS/

Atividade Estrogeénica

ER CALUX®

ER: Estrogen Response



* Procedimento para analise de hormonios em agua
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m‘ Coeficiente de variacdo para amostras ambientais

120 -

100 -

00)
o
!

Average CoV (%0)
N o))
o o

N
o
|

o




Method detection limit (pg/L)
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Effect relative to 0.01 nM E2

BDS)

Multi compound effects
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@, EU-ACE project: Complex mixtures of
EDCs in marine organisms

What to do with complex mixtures of pollutants

or what about multi drug miss-use in Doping?
Dec. 2001 — June 2005;

Partner 1 — Brunel University, UK (Prof. J. Sumpter, coordinator)
Partner 2 — London University, UK

Partner 3 — University of Bremen, Germany

Partner 4 — Centre for Marine and Enviro Res, Portug al

Partner 5 — Dept. of Pharmacochem., VU, Netherlands

Partner 6 — IVM, Vrije Universiteit, Netherlands

Partner 7 — University of Venice, Italy




= "Hush the pills”

Health facilities flush estimated 100M
kilos of drugs a year

Hospitals and  other health
institutes flush every year 113,4

million kg of un-used
pharmaceuticals  through  the

toilet. And this is a conservative

estimate  according to the
Associated Press.

bron: Associated Press (via USA Today; 14-9-08)



Legislagcoes para ER CALUX®



ﬁ@, Hormone-like compounds in water

\

 No human health risk based on ADI for 17 B-
oestradiol and estrogenic activity in surface water (<
1,7 ng EEQ/L) and drinking water (< 0,014 ng EEQ/L )

e Bio-assays are a very suitable screening technique
for estrogenic activity in water

e ‘Triggervalue’ of 7 ng EEQ/l as determined by ER -
CALUX, above this value identification of
compounds and new risk assessment is needed
(safety factor 1000)

« This trigger value is not applicable for
ecotoxicological risk assessment



Publicacoes



o Método EPA

METHOD 4435

METHOD FOR TOXIC EQUIVALENTS (TEQS) DETERMINATIONS FOR DIOXIN-LIKE
CHEMICAL ACTIVITY WITH THE CALUX® BIOASSAY

1.0 SCOPE AND APPLICATION

114 Method 4435 is a bio-analytical screening procedure for dioxin-like oompounds
in soils/sediments. This method is based on the ability of dioxin and related chemicals to

activate the Ah receptor (AhR), a chemical-responsive DNA binding protein that is responsible
for producing the toxic and biological effects of these chemicals. Measurement of the level of
activation of AhR-dependent gene expression by a chemical or chemical extract provides a
measure by which to estimate the relative potency and toxic potential of these chemicals and/or
extracts with resulting values expressed as Toxic Equivalents (TEQs). Information on a
commercially available genetically engineered cell line that contains the firefly luciferase gene

under trans-activational control of the AhR (Ref. 41) can be found at the following website:
http://www.dioxins.com/

Revision 0
February 2008



@—!3’ YES x CALUX

UK WATER INDUSTRY RESEARCH LIMITED

ENDOCRINE DISRUPTERS IN SEWAGE SLUDGE : A COMPARISON OF
ANALYTICAL METHODS

Executive Summary

The oestrogenicity of sewage sludge and soils was determined using the recombinant yeast
screen (YES) and the ER-CALUX bioassays. The results obtained from the YES bioassay
were inconsistent and show poor correlation in relation to accuracy and recovery for spiked
samples. Results obtained from the ER-CALUX bioassay showed that sewage sludge is
oestrogemc. However, aqueous leachates of the soil and most of the sludge samples (except
primary and activated sludge) gave no oestrogenic response. This suggests that the
oestrogenic compounds present in sludge may not leach into groundwater or be bioavailable
when applied to land.

Fractionation of solvent extracts of soil and sfudge samples showed that in general the
majority of oestrogenic activity was associated with two out of five HPLC fractions (F2 and
F3). Chemical analysis of fraction F3 showed that it contained free steroid oestrogens and
nonylphenols. The other four fractions including ¥2 were not subject to detailed chemical
analysis.



— Artigos

Marine Pollution Bulletin 60 (2010) 2026-2042

Contents lists available at ScienceDirect

Marine Pollution Bulletin

journal homepage: www.elsevier.com/locate/marpolbul

Application of bioassays in toxicological hazard, risk and impact
assessments of dredged sediments

C.A. Schipper®*, LM.C.M. Rietjens®, R.M. Burgess ¢, A.J. Murk >4

“Deltares, P.O. Box 177, 2600 MH Delft, The Netherlands

b Wageningen University, Toxicology Section, P.0. Box 8000, 6700 EA Wageningen, The Netherlands

“United States Environmental Protection Agency, ORD/NHEERL Atlantic Ecology Division, 27 Tarzwell Dr., Narragansett, Rl 02882, United States
9 Wageningen Imares, P.0. Box 68, 1970 AB Ijmuiden, The Netherlands




BDS)

\

Outras acreditacdes/aprovacdes do DR CALUX ©

e Australia: aceito na NATA
e Japao:
— Industrial Standards (JIS) - Diretrizes para ensaio de ligac&o de gene reporter
em receptor arylnydrocarbon (em andamento)

— DR CALUX é desde 2003 oficialmente aceito para solos e sedimentos

 Noruega:

— Diretrizes de sedimentos: DR CALUX recomendado; nivel recomendadado por diretriz é 25
ng TEQ/kg dw

e Holanda:

— Diretrizes de sedimentos: DR CALUX obrigatério; nivel recomendado por diretriz € 100 ng
TEQ/kg dw

e USA: EPA 4435 (2008) para CALUX



BDS)

b AvaliacOes internacionais do DR CALUX ©

Sistema de Bioteccéo B.V. (“BDS”) CALUX @ O bioensaio foi avaliado em
varios paises com diferentes programas de avaliacao como

Europa:
*DIFFERENCE 2002-2005 (veja www.dioxins.nl ) e HORIZONTAL 2005-2007 Project
*EU International Intercalibration study 2002 (Gizzy  etal.)
eInternational Intercalibration study RINCA and BICS
*Acreditacdo de laboratorio individual ISO 17025 (co  mo para BDS ou outros usuario de EU
CALUX)

Asia:

» Japao: Diversos testes inter laboratoriais com todo S 0s tipos de biodetectores para dioxinas
e compostos com forma de dioxina, por exemplo para solo, sedimento, cinzas e diferentes
amostras complexas poluidas (2002-2006)

* Coréia: NIER fez um estudo comparativo de diversas matrizes ambientais (2007)

USA:
* SITE Report



ﬁ@, Beneficios da Tecnologia CALUX ®paraa CETESB

\

v Teste screening mais rapido que a Cromatografia
v Maior nimero de amostras que a Cromatografia
v Teste 80% mais barato que a Cromatografia

v A Cromatografia seria utilizada nas andlises confir ~ matérias para
compostos individuais

v" Correlacao forte entre Cromatografia x CALUX

v" Aumento no levantamento de areas contaminadas

v" Monitoramento dos solos, sedimentos e atividades de dragagem
v" Aumento dos estudos de diagndsticos ambientais

v Cada vez mais, sao derivados valores para legislacad o (guidelines)
v Atualmente ha método EPA

v Importante: o teste mostra o efeito bioldgico (misturas
complexas), 0 gue nao ocorre com 0s métodos quimicos
analiticos (espectrometria/cromatografia, etc)



ELTA: Setor de Analises Toxicoldgicas
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