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The urgency of the transition to replace animal tests in safety assessment of chemicals 
and cosmetics was triggered by societal resistance to animal testing (Rowan, 2007) 
and the scientific dispute concerning the value of animal testing (Olson et al., 2000). 
Since the 1980s the European Union (EU) has been developing policies to reduce an-
imal studies. However, these policies have not been very successful, since only a few 
regulatory safety assessments in animals (among which the Draize eye test, skin senti-
sation test, pyrogenicity test and batch potency test tetanus vaccine) have been (partly) 
replaced by innovative methods. These few 'successful' replacement processes were 
laborious and took decades.  

It is unclear why transitions towards the replacement of animal tests by innovative me-
thods in safety assessment of cosmetics and chemicals take so much time. The aim of 
this study is to elucidate the mechanisms that complicate these transitions. In order to 
understand this transition it is crucial to take the micro level actions of actors into ac-
count, while relating these actions to the larger socio-technological context. To that 
end, this study follows the suggestion by Markard and Truffer (2008) to combine Tech-
nological Innovation System (TIS) and Multi Level Perspective (MLP) to capture mul-
tiple aspects of transitions. 

Understanding societal transitions has emerged as an important topic of (Olson et al., 
2000) research during the last decade. Several perspectives have been developed to 
contribute to the understanding of how these transitions work. Two frameworks have 
become dominant: 1) The TIS approach focusing on the emergence of a particular 
technology and 2) the MLP approach that aims to study the broader transition process. 
Both TIS and MLP approaches are subject to criticism. The TIS approach is praised for 
its analytical power but is regarded as myopic concerning the explanation of technolo-
gical transitions. The strength of the MLP approach is that its conceptual repertoire 
links innovation activities in niches with transformations in regimes of current practices; 
however the analysis of the regime level is often underexposed as MLP studies are 
largely confined to the niche level.  
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Studying all transitions in the broad field of safety assessment of chemicals and cos-
metics in animals is too extensive. This study therefore focuses on the successful tran-
sition to innovative methods for eye irritation testing. Eye irritation testing can be consi-
dered a pioneer in the development and validation1

To enhance insight in transitions Markard and Truffer (2008) suggested exploiting the 
complementary strengths of the TIS and MLP approaches. We use this combined 
framework to assess whether this actually works out in practice. To reinforce the re-
gime analysis insights in cultural and structural inertia to change are used to explore 
regime mechanisms that inhibit the transition. 

 of innovative methods to replace 
animal tests (Eskes 2010). Several innovative methods have been developed since the 
early 1970s. Major multi-laboratory research efforts to validate the innovative methods 
were undertaken as early as in the 1990s, resulting in around 30 innovative test me-
thods. It took until 2004 before a thorough review was carried out to advance the vali-
dation of innovative methods, and the most promising methods to replace the animal 
test were identified. Finally, two tests have been approved to partially replace the Dra-
ize test in 2009: the Bovine Corneal Opacity and Permeability assay (BCOP) and the 
Isolated Chicked Eye (ICE) test method (OECD, 2009). Both tests were already pub-
lished in 1985, well over 20 years before regulatory acceptance. For this reason, this 
transition to innovative methods for eye irritation testing of chemicals and cosmetics 
turned out to be very challenging. This study elucidates why this transition was so chal-
lenging. 

The TIS-MLP framework has been successfully used to identify technological and or-
ganizational development options within a specific innovation field (Markard et al., 
2009). Since the purpose of this study is different, explicating the transition process 
towards animal-free regulatory medicine testing, we designed a different method. We 
use a three step approach; (i) regime analysis using, (ii) a TIS analysis and (iii) an inte-
grated analysis. The data is gathered making use of a process analysis approach using 
scientific literature complemented with semi-structures interviews with stakeholders 
and experts.  

The TIS-MLP analysis showed that moderate landscape pressure in the form of the 
effective anti-Draize campaign happened at a moment when the emerging technolo-
gies in the TIS had not been sufficiently developed to substitute the Draize test. How-
ever, the campaign disrupted the safety assessment regime enough for regime actors, 

                                                
1  (Technological) development and regulatory validation are considered to be synonymous 

with ‘replacement’, because once a method for safety testing has been validated by regula-
tory authorities, it is more or less automatically adopted by companies and research units.  
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industry and public authorities in particular, to become involved in the development of 
innovative methods in the TIS. Regime actors contributed by modifying the innovation 
activities that were needed to get the ICE and BCOP test validated for use in formal 
regulatory safety assessment. From the moment that the first validation studies took 
place, the ICE and BCOP test have coexisted in symbiotic way next to the Draize test. 
Inertia in the regime, due to the success and incorporation in formal regulation, re-
quired cumulative adjustments and reorientations in the safety assessment regime to 
validate the ICE and BCOP test: legislation was created that forced the development of 
innovative methods; industry in collaboration with public authorities and public research 
support actors started extensive validation programs, which have improved considera-
bly through learning, by including prediction models, protocols and a tiered testing 
strategy. Under the landscape pressure of globalization, EU and US authorities in-
creased their collaboration and undertook a retrospective validation study, which paved 
the way for US federal endorsement and OECD by the acceptance of the ICE and 
BCOP test. ICE and BCOP did not fully replace the Draize test. Mild to moderate irri-
tants still have to be assessed using the Draize test. 

Based on the combined TIS-MLP analysis it can be concluded that the most problemat-
ic system weaknesses were lack of entrepreneurial activities and guidance of the 
search with respect to the validation process. Government interference by stimulating 
the development of innovative methods and banning the use of animal tests for cos-
metics was key in solving the deadlock in entrepreneurial activities. Without the pres-
sure that the EU put on manufacturers, there was a lack of incentives to activate manu-
facturers to invest in innovative methods. In a later stage inertia in the regime impeded 
the validation of innovative methods by setting unrealistic validation endpoints. Years of 
successful use of the Draize test induced cultural inertia. Therefore, the Draize test was 
the golden standard in the validation studies and the performance of the innovative 
methods was judged in relation to the Draize test not taking into account the flaws of 
that test. Due to the variability of the Draize test, results of innovative methods insuffi-
ciently correlated with results of the Draize test leading to failure of the multi-laboratory 
validation studies. Again government interference, a ban on cosmetics tested in ani-
mals in the EU, was necessary to start the review of the validation studies which con-
vinced the OECD to accept the ICE and the BCOP.  

The advantage of the combined TIS-MLP approach is that it makes it possible to study 
the development of different emerging methods in relation to changes in the regime 
and landscape with the analytical power of the TIS approach. Using only the TIS ap-
proach would have provided insight in the processes that inhibited and influenced the 
change towards an innovative method. However, it would not have abled us to explain 
how the regime and landscape development influence the TIS and decelerate the tran-
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sition. Using only the MLP framework would have enabled us to study how the devel-
opment of animal-free methods interacts with the regime and the landscape. However, 
the framework does not provide much analytical power with respect to identify the me-
chanisms that inhibit and influence the transition. Combining TIS and MLP made it 
possible to analyze how the development of innovative methods interacts with the re-
gime and the landscape with the analytical power of the TIS approach. The use of the 
concepts cultural and structural inertia increased the understanding of the mechanisms 
that induce regime resistance to change. 

The combined TIS-MLP framework proved to be valuable to identify the issues that 
inhibit the transition to innovative methods for eye irritation testing. Whether the con-
clusion of this study with regard to the mechanisms that complicate the transition are 
generalizable and whether this approach is equally valuable to study different empirical 
cases or prospective cases require further research.  
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