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A piece of history behind the rabbit skin and eye irritation test  

To protect us,  he selected  the most 
sensitive animal ! 



IN VIVO  SKIN AND EYE  IRRITATION  TEST 

Application No or minimal effect Irritation  Corrosion 

Pictures kindly provided by ZEBET, at the BfR 

Picture Source:  Kumar A. et al. (2007). International Journal of Pharmaceutics, Volume 345, Issues 1–2, 163-171. 





https://www.toxicology.org/isot/eac/committees.asp#EndowBoard 

Picture kindly provided by ZEBET, at the BfR 

Strong Irritant 
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Chem 1 Chem 2 Chem 3 

Laboratory  

According to Weil and Scala: Toxicol. Appl. Pharmacol. 19:276-360 (1971) 

Inter-laboratory comparison of the observed effects  
In vivo eye irritation—the same 3 substances in 24 laboratories  

PROBLEM 1: VARIABILITY OF RESPONSES 



50 % of chemicals classified as R38 were in 4h human patch test non irritating 

..... 

. 

See also recent review by Basketter et al, Interdiscip Toxicol. 2012; Vol. 5(2): 98–104 

PROBLEM 2: PREDICTIVE CAPACITY TOWARDS HUMAN  



The cornea lacks blood vessels and consists of five layers: 
 

1. The outer surface (top) - non-keratinizing stratified 
     squamous epithelium   (about 50 µm).  
2.  It is supported by a specialised basement membrane called  
     Bowman's membrane.  
3.  The bulk of the cornea (substantia propria) consists of a regular 
     form of dense collagenous connective tissue.  
4.  The inner surface (bottom) is lined by a layer of flattened  
     endothelial cells, which are supported by an elastic basement 
     membrane called  
5.  Descemet's membrane  

What we try to mimick by in vitro models ?  
Light micrograph of the human cornea and human skin  

The skin consists of three layers: 
 

1. The outer surface (top) – keratinized  
      stratum corneum and underlying stratum 
      granulosum, spinosum and basale form 
      together Epidermis.  
2.   Dermis is the middle layer of skin 
      The Hypodermis is the innermost and 
      thickest layer of the skin 



How can we assure that the in vitro models are as good or better  
than in vivo tests?                                       

Regulatory agency decision on acceptability 
for specific use/application  

Regulatory 
Acceptance 

Independent scientific peer review Review 

Establishment of reliability and relevance 
(3 and more laboratories) Validation 

Optimised transferable protocol 
(2 and more laboratories)  
 

Prevalidation 

New alternative method for specific 
application/purpose (1 laboratory) 
 

Method  
Development 

 

Understanding basic toxic or biological 
mechanisms and pathways Research 
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What is available as a replacement – SKIN TOX ? 



What is available as a replacement – EYE TOX ? 

Pictutes taken from COLIPA/CosEU presentation, author – Dr.Pauline McNamee 



EpiOcular EpiOcular 

In-house Validation of the EpiOcular™ Eye Irritation Test and its Combination with the Bovine Corneal Opacity and Permeability Test for the Assessment of 
Ocular Irritation. Kolle, S.N., Kandárová, H., Wareing,B. van Ravenzwaay,B., Landsiedel, R.(2011). ATLA 39, 365–387, 2011 (60 chemicals). 

(How) Can we use the different in vitro methods to avoid animal testing ?  

EpiOcular EpiOcular 

Eye Irritation/corrosion 



Material considered as  
Corrosive  

SKIN CORROSION TEST 
RHE test (OECD TG 431) 
Corrositex (OECD TG 435) 
TER Test (OECD TG 430)  

 Label as  
Corrosive  

(consider sub-categisation 
 if required by legislation)  

positive 

negative 

SKIN IRRITATION TEST 
RHE test (OECD TG 439) 
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negative 
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(How) Can we use the different in vitro methods to avoid animal testing ?  

Skin Irritation/corrosion 



Thank you for your attention ! 

Dr. Helena Kandárová  

MatTek Corporation                                                           MatTek IVLSL, s.r.o         
200 Homer Avenue                                                            Mlynske Nivy 73   
Ashland, MA 01721                                                            821 05 Bratislava II 
USA                                                                                       Slovak Republic   
 

 hkandarova@mattek.com  
www.mattek.com 



You are the Expert! 
1) Determine your role  
 (Scientist, Regulator, Advocate) 
2) Review the scenario and discuss the data from the 

perspective of your role 
3) Develop your answers from the perspective of 

your role 
4) Prepare to report out and discuss with the group 
 

Scientist, Regulator, Advocate 
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