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Chemie
zivotniho Hodnoceni

prostiedi vlivu na ZP

Hodnoceni Environmentalni

ekologickych a management a

hum_ar_mlch peancee politika
rizik

environmentalnich
a biologickych dat

- Vyzkum - analytika a procesy v ZP, ekotoxikologie

- VS Vyuka - Bc, Mgr, DSP (Chemie - CHZP, Biologie -
Ekotoxikologie, Matematicka biologie)

- Env. praxe - projekty - MONET, MVKS, Hodnoceni rizik ...

- Env. politika - POPs




Chemické znecisteni
zivotniho prostredi a ekosystemu
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“Expozice”

akutni

chronicka




EKOTOXIKOLOGIE

- Véda studuijici toxické efekty v pfirodé, u prirodnich organismd,
zejména efekty v populacich a spolecenstvech
(nehumanni toxikologie)

Truhaut 1979

Veéda studujici efekty chemickeho (i ostatniho stresu) v
ekosystémech, véetné efektl na ¢lovéka

Hlavni cile ekotoxikologie

- interakci mezi zivymi organismy a chemickymi/toxickymi
latkami v prostredi na vSech urovnich

- zivych organismu,
jejich populaci, spoleCenstev a ekosystému pred chemickym
znecistenim




Hlavni motivace vyzkumu toxickych latek?

| CLOVEK !

o Rats exposed in the :

womb to a single ARE WE THREATENING OUR FERTILITY. INTELLIGENCE,
low dose of a

widespread AND SURVIVAL?—A SCIENTIFIC DETECTIVE STORY
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Close window

news @nature.com

The best in science journalism < Print this page

Published online: 21 October 2005; | doi:10.1038/news051017-16
Pollution makes for more girls

The stress of dirty air skews sex ratios in Sao Paulo.

Erika Check

Toxic fumes favour the fairer sex, a group of researchers in Brazil
has found.

Jorge Hallak and his team at the University of Sac Paulo turned up

the surprising result by studying babies born in their city. They g {?‘&
"

divided the metropolis of 17 million people into areas of low, medium i ' “ q ’9 P,

and high air pollution, using test results from air-quality monitoring
stations. They then studied birth registries of children born from

Babies born in highly polluted areas are
maore likely to be girls.

2001 to 2003.

The team found that 48.3% of babies were female in the least
polluted areas, but 49.3% were female in the dirtiest parts of town.
After measuring the ratio of boys to girls born in all the areas, they
calculated that 1,180 more babies would have been boys in the polluted areas if they had the same
sex ratios as the cleaner areas. The team reported their findings on 17 October at the American

© Alamy




Skutecnost ...

Insectivore

Water birds
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Slozitost (eko)systemu
= slozite problemy a komplikace ...




PENNSYLVANIA SAL‘I MANUFACTUPING COMPANY

© Patuxent Wildlife Refuge, MA, USA http //www2 ucsc. edu/scpbrg/




Bitman et al. Science 1970, 168(3931): 594

Biochemie:
ptaci karbonatdehydrataza

In vivo: meknuti vajicek

T il
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Environmental (chemical) problems

Glahal

Continental

Figure 6.2. Five levels of scale at which environmental prob-
lems occur [9].




Hlavni teze:

RozliSime bezpecCne a nebezpecné
chemicke latky

- bezpecne budeme pouzivat

- nebezpecne budou zakazany




Definice bezpecnosti ?

Paracelsus (1493 - 1541)

‘What is there which is
not a poison?

oAll things are poison and
nothing without poison.

oSolely
that a thing is
not a :
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Pricina -> Dusledek
Davka -> Ucinek
-> Risk assessment = Hodnoceni rizik

European Union
EUSES System

for the Evaluatio

of Subnces

Expozice Efekt R

Atmospheric
Deposition

6 ) Laboratorni a polni studie
Untreated discharges Ekotoxikologické testy

.




Jak poznat davku (expozici) ?

Expozice

Atmospheric
Deposition

Untreated discharges




Jak poznat, zda je latka ,bezpecna™?

PREDPOVEDI
As, Hg ...

log{ 11C44)

Dioanwaeo

akutni toxicita pro ryby
log (1/LCS50) = 0.907 . log Kow - 4.94

TESTOVANI

- toxicita

- ekotoxicita




Hodnoceni ucCinku (ekotoxikologicke testy)

Cu addition

Concentration:
0.0 ngL 13ugll 25 pglL 50 ngL 100 ug/L 200 pgl/L

@i

Control

96 hour LC50 50 ngL

Effect concentrations expressed
in total/dissolved Cu

S

Extrapolation =

PNECs or EQCs expressed in
total / dissolved Cu




Hodnoceni udinku - vysledek

50

No Observed Effect
Concentration (NOEC)

>
[concentration]

in mg/L or % effluent




Ekotoxikologicke vysledky
vs. realita (ekosystemy?)

1/presnost (Nepresnost)

Ekologicka relevance




Vyuziti vysledku -> bezpecCna davka ?

Extrapolace Species sensitivity distribution (SSD)

Data Assessment
factor

= = N. barablutus
. . . azteca
L(E)C50 short-term toxicity tests 1000 P notatus
P .. uviatiis.
(/. reinhardtii
: D. kisut.h~

NOEC for 1 long-term toxicity test 100

Hazen plotting

NOEC for additional long-term
toxicity tests of 2 trophic levels

— Loglogistic fitting

50

cumulative distribution function

C. magnifica
C. decisum

NOEC for additional long-term
toxicity tests of 3 species of 3
trophic levels

10




VYHODNOCENI RIZIKA

Expozice Efekt

Atmospheric
Deposition

6 ) Laboratorni a polni studie
Untreated discharges Ekotoxikologické testy

-




European Union
System

Charakterizace rizika 7 i
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Limity 2?77
- Pro ktere matrice existuji limity?
- Pro ktere latky existuji limity?

Matrice 1: Chemické latky: O

- Ovzdusi (! Lidé) - PAHs

- Potraviny (! Lidé) - chlorfenoly OOO
- POPs

- Léky (! Lidé)

- Pitna voda (! Lidé) - tox. Kovy (As...) o
- Orna pada (! Lidé) woda
(formaldehyd ... —
Matrice 2: OH OH
- povrchova voda

- odpadni vody
- pevny odpad

CHYBI ... piida, sedimenty
+ PROBLEM co délat pri prekroceni limit{?




Slozitost (eko)systemu
= slozite problemy a komplikace ...




CHEMIKALIE V PRIRODE ...
a organismy ... ,toxicita neni jen smrt”




Ziviny ... jsou nebezpe&né?
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Chemikalie a neprima toxicita
sinice

"LDOH CH, O
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- ECOLOGY vs ECOTOXICOLOGY

» Key / Keystone species
e dramatic changes in all community — example: FISH !

Pollinator
Fig. 5

Dragonfly ﬂ;ﬂ
_-u-"""f

1.
+

Fig. 2b : L

I
Larval dragonfly 1

N\

Fig. 2a ™

Knight et al.,
NATURE (2005)
437: 880 Aquatic habitat » Terrestrial habitat

Fish




Knight et al., NATURE (2005) 437: 880
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Toxické chemikalie a globalni
problemy ?

Promichavani oceant

-> fungovani zemeékoule
[Nature 447, p.522, May 31, 2007]

¢ ‘.‘M v 1 s v ve s s~

._ '’ Morsky zivot prispiva az
" | 50% k mechanické energii
nutné k promichavani
oceanu !

[Dewar, Marine Res 64:541 (2006)]




Souhrn 1:
,toxicke chemikalie soucasnosti*
(o kterych vime ...)

- Veterinarni léciva

- Humanni léciva

- Zhasece horeni

- Aditiva (ftalaty)

- Komunalni chemie

- Castice

- Nove materialy (,,nano*)




PRAKTICKY ...
Muzeme problém toxickych
latek vubec regulovat 7

REACH




EU and risk assessment

o * 40 Directives or Regulations
concerning the evaluation and
management of the dan?ers/risks
associated with chemical substances

Regulation EEC 793/93 -
Existing substances

Directive 67/548/EEC -
New substances

Directive 98/8/EC - Biocides




EU and risk assessment

Existing substances

100196 substances in EINECS

2747 HPVCs (allanou et al., 1999)
o 14% minimum data-set (base-set)
o 65% less than base-set
o 21% no toxicity data

Priority lists

Situation in 2005 (after 10 years )
o 141 substances RA status
o 74 draft RAR
o 48 final RAR




EU and risk assessment

Conclusions on current systems

[
S for most substances:

o Performing RA

o Development of risk reduction measures
o Possibly:

Consuming
Chemicals




EU now & future;: REACH 7

Registration, Evaluation and
Authorisation of Chemicals

o 27-2-2001: White Paper on the Strategy for
Future Chemicals Policy

e 23-10-2003: Commission’s proposal REACH

European Chemicals Agency
(echa.europa.eu)




» E @ _J REACH : Registration, Evaluation and Authorisation of CHemicals
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REACH: aims & timing

Protection of man and the environment
Increase competiveness of EU chemical industry
Increase transparency

Avoid fragmentation of market

Integration with international policies

Reduction use of test animals

O O O O O O

O

30000 existing substances
0-3 year: all HPVC and CMR substances
4-6 year: all 100-1000 t/y substances
7-11 year: all 10-100 and 1-10 t/y substances




REACH: data type?

o Physico-chemical properties, e.q.:
Vapour pressure, boiling point, Kow,...

o Human toxicology, e.q.:

Acute and chronic toxicity, skin irritation,
carcinogenity,...

o Environment/ Ecotoxicological
information, e.q.:

Acute and/or chronic toxicity for aquatic
organisms, biodegradation, ...




REACH: how many substances

Table 6. Estimated testing needs (%o of total number of substances)

Endpoint Minimum Average
6.3 Skin sensitisation 7486 102093

(25.5) (35.1)
6.2 Eve wrritation (1incl. in vivo) 502 6910
(20.1) {23.5)
6.4.4 In vivo mutagenicity study 6580 6380
(22.4) (22.4)
7.1.2 Growth inhibition algae 2638 3277
(9.0 (18.0)

7.1.4 Active sludge respiration test 4616 4616
i T

71.1 Short-term Daphinia toxicity 2321 4006
[ (7.9 (14.0%

0.1 Skin irnitation/corroston (incl. in vivo L 3940
(6.7) (13.4)
7.2.2.1 Hydrolysis 2691 3425
(9.2) {(11.7)
6.4.1 Gene mutation study in bacteria 873 2016
(3.0 (9.9)
6.4.2 Cytogemcity study in mammalian cells 873 2016
(3.0 (9.9)
6.7.2 Development toxicity study 2408 2803
(8.2) (9.9)
7.2.1.1 Ready biodegradability test 1574 2624
(5.4) (8.9)
6.7.3 Two-generation reproduction toxicity 1665 2135
(3.7 (7.3)




REACH (2005-today):
how much data available?

Phys. chem. | Toxicological | Ecotoxicological
properties information information
1-10 t/y 14 4 1
10-100 t/y 14 14 7
100-1000 t/y 17 19 18
> 1000 t/y 17 22 25

(HPVs ~ 2747)




=1ty =10ty =100ty | =1000t/y Total
Registration costs € 100mn | € 100mn | € 100mn | € 200mn | € 500 million
Testing costs € 150mn | € 300mn | € 350mn | €450 mn | € 1250 million

Safety data sheet costs

€ 250 million

Authorisation procedures

€ 100 million

Eeduced costs  for
substances below 1t etc.

new

(benefit of €
100 million)

Total testing and registration
costs

€ 2. 000 million

Agency  fees
chemicals sector)

(paid Dby

€ 300 million

Total costs (including Agency
fees)

€ 2, 300 million




Table 8. Estimated testing costs for most costly endpoints (Million EURD)

Endpoint Minimum Average Maximum
6.7.2 Development toxicity study 306 476 611
6.7.3 Two-generation reproduction toxicity 203 376 475
6.4.4 In vivo mutagenicity study 120 120 120
6.6.2 Sub-chronic toxicity 16 111 210
0.6.3 Long-term repeated dose toxicity study 44 52 73
(incl. 6.9 Carcinogenicity study)
6.6.1 Short-term repeated dose toxicity study 13 49 189
0.4.2 Cviogenicity study i mammalian cells 16 52 116
6.3 Skin sensitisation 29 40 54
7.2.1.1 Ready biodegradability test 19 32 71
732 Aeewmmtmon E! P 7
7.1.2 Growth inhibition algae 13 26 f"\
6.7 I Develepmeattoxicity screening | 12 25 T
7.2.2.1 Hvdrolysis 16 21 28
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Figure 6.1. Ecotoxicology is a multi-disciplinary study into the
= toxic effects of substances on species in complex systems [1].
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REACH: implications

o Total:

O

o Test costs(50-60% of total cost):
86% for HH tests
14% for environment tests
0% for analyses

Tests
Risk assessments
Evaluations

o Financial and time pressure: danger for
‘hazard-based’ instead of ‘risk-based’
conclusions




Zaverecneé poznamky

Rizika toxickych chemikalii




| rovhovaha mezi vnimanim (ve
spolecnosti), nejistotami, vedou,
pragmatismem ...




Pripad chybejicich ...

... racionalnich védcu




Dve zavereCne poznamky

o Chemicke latky kolem nas nebyly
nikdy protestovany

... Zeéjména nezname ekotoxicitu
... dle pracuje se na tom

o Ekosystémy jsou slozitéjsi nez si
lidé mysli ... ale pracujeme na tom

... predbézna opatrnost je na miste,
nepredvidatelné dopady




Dr. Ludek Blaha blaha@recetox.muni.cz
http://www.recetox.cz




