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Centrum toxikologie a zdravotn² 
bezpeļnosti - OddŊlen² alternativn²ch 

toxikologickĨch metod

Â vĨvoj, validace a implementace alternativn²ch 
toxikologickĨch metod in vitro a in silico (QSAR) 

Â mezin§rodn² validaļn² studie  (MatTek - model 
EpiDerm a EpiOcular, dr§ģdivost, fototoxicita, BASF-
kDPRA, ECVAM - thyroidn² disrupce)

Â vŊdeck§ ļinnost (granty, REDEALTOX 140 mil. Kļ)

Â hodnocen² bezpeļnosti spotŚebn²ch vĨrobkŢ (KP), 
chemickĨch l§tek, zdravotnickĨch prostŚedkŢ

Â syst®m kvality akreditace ĻIA i SLP

Â normotvorn§ ļinnost (ISO, OECD, CEN)
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SmŊrnice EP a Rady 2010/63/EU, 
o ochranŊ zv²Śat pro vŊdeck® ¼ļely

Â¼ļinnost  od 1.1.2013, z§kon 246/1992 Sb. 

ÂPŢsobnost na obratlovce (kruho¼st²), hlavonoģce, 
plody a embrya od 3. tŚetiny vĨvoje

ÂPovinnost uplatŔovat principy 3R, systematick§ 
n§hrada pokusŢ na zv²Śatech ïschv§len® projekty 
pokusŢ

ÂPrioritou je pouģit² alternativn² metody in vitro, pro 
vŊdeck® nebo vzdŊl§vac² ¼ļely pokus na zv²Śeti  lze 
jen pŚi absenci metody in vitro
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Toxikologick® zkouġky ïmetody 
zkouġen²

Konvenļn² pokus na zv²Śatech(obratlovc²ch): metody 
volby  bez vŊdeck® validace(Bailey, J.,ATLA 43, 2015 - 5% 
l®ļiv po testech na zv²Śatech uvedeno do hum§nn² praxe)

Alternativn² metoda dle 3R : validovan §/vŊdecky 
uznan§za validn² (EURL-ECVAM ïEuropean Center for 
Validation of Alternative Methods, OECD, ICCVAM-US, 
JaCVAM, KoCVAM...)

Princip 3R (Russell & Burch, 1959) 
Â Reduction (sn²ģen² poļtu zv²Śat, v²ce informac² z 1 zv.)
Â Refinement (zm²rnŊn² postupŢ: omezit bolest a strach)
Â Replacement (n§hrada jinĨm testem bez pouģit² zv²Śat)

- in vitro (bunŊļn® kultury, rekonstruovan® tk§nŊ)
- ex vivo (izolovan® zv²Śec² / lidsk® tk§nŊ a org§ny)
- in silico (PC simulace, QSAR, matematick® modely)
- in chemico (simulacev chemick®m prostŚed²)
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Chemick® l§tky  - REACH

ÂNaŚ²zen² 1906/2007/ES, o registraci, hodnocen², 
povolov§n² a omezov§n² chemickĨch l§tek

Â pŚedepisuje pŚednostnŊ uģit² metod bez zv²Śat, dle 
objemu/rok  pŚibĨvaj² zkouġky, kde nejsou alternativy 

1-10 t/rok: Akutn² toxicita or§ln² - in vivo
Koģn² leptavost/dr§ģdivost - in vitro 
Oļn² dr§ģdivost - in vitro
Sensibilizace kŢģe - baterie in vitro (AOP a Defined Approach)
Mutagenita / genotoxicita - in vitro
10 -100 t/rok:
+ Akutn² toxicita derm§ln²/inhalaļn² , toxicita po opakovan® 
d§vce,  toxicita pro rozmnoģov§n²,  toxikokinetika ïin vivo

v²ce jak 1000 t/rok:
+ Karcinogenita + rozġ²Śen® zkouġky chronick® toxicity ïin vivo



Koģn² leptavost/dr§ģdivost

Â Corrosion

Â Transcutaneous Electrical Resistance Test Method (TER ), 
OECD 430 (2000, revised in 2013 and 2015 by OECD)

Â Corrositex - In Vitro Membrane Barrier Test Method, 
OECD 435 (2006, revised in 2015)

Â Reconstructed Human Epidermis Test Method (RHE) 
(includes more than one protocol), OECD 431 (2000, revised in 2013, 
2015 and 2016 by OECD)

Â Irritation

Â Reconstructed Human Epidermis Test Method (RHE) 
(includes more than one protocol), OECD 439 (in EU 2009 and in 
OECD 2010, revised in 2013 and 2015 by OECD)

https://www.echa.europa.eu/support/oecd -eu-test-guidelines 6
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Transcutaneous  Electrical Resistance TER 
(OECD TG 430) 

Â kŢģe potkanŢ 28-30 dn², 20 mm 
disky um²stŊn® do zkumavek 
s recepļn² a donorovou tekutinou

Â ztr§ta integrity a bari®rov® funkce

Predikce:

Â cut-off ztr§ta elektrick®ho odporu pod 5 kǹ

Â obarven² sulforhodaminem Ba po 2 h mŊŚen² 
penetrace do recepļn² tekutiny (nad 40 ȉg/disk 
pozitivn²)
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In Vitro Membrane Barrier Test Method 
(OECD TG 435) 

Â VRM CorrositexÈ 

Â syntetick§ makromolekul§rn²
biobari®ra a chemickĨ detekļn² syst®m

Â aplikace na membr§nu a zaznamen§n² 
ļasu prŢniku

Predikce:

corrosive

1A                1B                     1C
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Leptavost a dr§ģdivost pro kŢģi
3D modely lidsk® epidermis

Â EpiDerm (MatTek, USA, SK)
Â norm§ln² lidsk® epiderm§ln² 

keratinocyty od 1 d§rce, 
metabolicky aktivn²

Â 8-12 vrstev epidermis  vļetnŊ 
baz§ln², spin·zn² a granul§rn² 
vrstvy 

Â 10-15 vrstev stratum corneum

Â zkouġky:
Â leptavost 

(OECD 431)
Â dr§ģdivost

(OECD 439)
Â fototoxicita

(OECD 498)
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Leptav® ¼ļinky na kŢģi - EpiDerm 
(OECD TG 431)

MTT (3h)

mrtv§ tk§Ŕ

ģiv§ tk§Ŕ
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Â aplikace l§tky 3 min a 1 hod

Â barven² MTT (ģlut® barvivo redukov§no 
enzymaticky na modr®, spektrofotometricky 
mŊŚen²)

Â kontrola (voda) = 100% ģivotnost

Predikce: cut -off 50% (3 min) a 15% (1 hod)
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Dr§ģdiv® ¼ļinky na kŢģi - EpiDerm 
(OECD TG 439)

60 MINUT 

EXPOZICE

42 HODIN

POST- INKUBACE
MTT TEST

EpiDerm(0.63 cm2)

25 mg/ 30 Õl aplikace

Endpoint  - MTT assay:

1mg/mlMTT, redukce ģlut®ho 

barviva na modrĨ formazan

Predikce:
Ģivotnost > 50% negativn² kontroly: nedr§ģd²
ĢivotnostÒ 50% negativn² kontroly: dr§ģd²

MTT (3h)

mrtv§ tk§Ŕ

ģiv§ tk§Ŕ



Oļn² dr§ģdivost

Â Reconstructed human Cornea - like Epithelium (RhCE) test , 
OECD TG 492 (2024)

Â Reconstructed Human Cornea-like Epithelium Time-To-Toxicity 
(RhCE-TTT) test, OECD TG 492B (2024)

Â Bovine Corneal Opacity and Permeability (BCOP) test , EU 
B.47, OECD TG 437 (2023)

Â Isolated Chicken Eye (ICE) test , EU B.48, OECD TG 438 
(2023)

Â Fluorescein leakage (FL) test , OECD TG 460 (2023)

Â Short Time Exposure (STE) test , OECD TG 491 (2023)

Â Eye Irritancy Test (EIT) test, OECD TG 494 (2021)

Â In vitro macromolecular test method, OECD TG 496 (2024)

https://www.echa.europa.eu/support/oecd -eu-test-guidelines 13
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3D modely rohovky 
(OECD TG 492)

Â VRM EpiOcular (MatTek, 
USA),  SkinEthic (F), LabCyte 
CORNEA-MODEL24 (J) a 
MCTT HCE (JK)

Â lidsk® keratinocyty ï
skvamozn² epitelium 
modeluj²c² rohovku

Â klasifikace No Cat. vs Cat.1 
nebo Cat.2

Â nelze odliġit Cat. 1 a 2

Â souļ§st tier-testing strategy

EpiOcular

Kr§liĽ² rohovka
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Oļn² dr§ģdivost ïEpiOcular

Â aplikace tekutĨch i tuhĨch 
l§tek, nerozpustnĨch ve vodŊ

Â aplikace 30 min liquids, 

6 h solids, post-inkubace    
120 min/ 18 hodin, MTT

Predikce: cut-off 60%
ģivotnost oproti kontrole
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Bovine Cornea Opacity/Permeability BCOP 
( OECD TG 437)

Â bovinn² rohovka -
ļerstvŊ izolovan§ po 
odbŊru z jatek

Â aplikace 750 ȉl a 
oplach

Â mŊŚen² zakalen² 
(opacita) 

Â permeabilita pro 
fluorescein (90 min 
expozice)

Â histologie

oplach a mŋśen² 

na opacitometru

naruĢen§ 

rohovka
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BCOP In vitro Irritancy Score

Â vĨpoļet IVIS = mean opacity value + (15 Ĭmean 
permeability OD490 value) 

Â validace pro nedr§ģdiv® nebo silnŊ dr§ģdiv® l§tky

Predikce:

Â IVIS Ò 3 UN GHS No Category

Â IVIS > 3; Ò 55 nelze predikovat (nelze Cat.2A a 2B)

Â IVIS > 55 UN GHS Cat.1
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Isolated Chicken Eye ICE

(OECD TG 438)

Â kuŚec² bulvy z jatek

Â 10 s expozice l§tce

Â sloģitĨ predikļn² model = 
kombinace mŊŚen² tlouġŠky 
rohovky, opacity a 
uvolnŊn² fluoresceinu

Predikce:

Â UN GHS No Category

Â nelze predikovat  Cat.2A a 2B

Â UN GHS Cat.1
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Short Time Exposure

(OECD TG 491) 

Â Short Time Exposure In Vitro Test Method for 
Identifying i) Chemicals Inducing Serious Eye Damage 
and ii) Chemicals Not Requiring Classification for Eye 
Irritation or Serious Eye Damage 

Â konfluentn² monolayer  Statens Seruminstitut 
Rabbit Cornea cells (SIRC ) v 96j destiļce

Â 5 min expozice l§tce v 5% a 0,05% koncentraci

Â barven² MTT

Predikce:

Â UN GHS Cat. 1 - Ò 70%

Â UN GHS No Category - > 70% 

Â nelze odliġit Cat. 2A a 2B


