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AdvocoTox consulting AB
-Your support in drug and chemical safety

Safety and risk assessment of chemicals and products

Assist companies to comply with legislation

Our customers are retailers, manufacturers and importers 
of chemicals and chemical products. 



AdvocoTox consulting AB
Offers services in the following fields:

 Biocidal Products

 Chemicals and Chemical Products

 Cosmetic and Hygiene Products

 Pharmaceuticals

 Medical devices

 Mediation: In vitro testing



AdvocoTox consulting AB

Cosmetic and Hygiene Products

 Checking ingredients lists

 Labeling of packages

 Products Information file - including e.g. a safety 
assessment, proof of effect

 In-dept safety assessment



The EU Cosmetic directive

7th Amendment Timeline

 1993 76/768 Directive 93/35/EEC (6th Amendment) – proposes marketing ban to take 
effect in 1998

 2004 11 March: Entry into force; ban on cosmetics products testing on animals

 2009 11 March: Marketing and testing ban of short-term tests on animals for ingredients 
in EU

 2011 March 11: Deadline for legislative proposal to postpone deadline

 2013 March 11: Deadline for complete marketing ban



There was a good reason to 
introduce animal testing 
(Draize Eye irritation test) 
of Cosmetics
1921 Report on adverse effect 
of eyelash dye

Animal testing



Animals not always good models of humans

A study comparing 280 case with animal test data and human accidental 
exposure of the eye to household products showed a concordance between
animal and human data of less than 50%.    

Freeberg et al. J. Toxicol. Cutaneous Ocul. Toxicol. 1, 53-64 (1984). 



Animals not always good models of humans
Reproductive toxicity testing –two generation study in rats

2-3% chemicals
reprotoxic in humans

In first generation test:
60% of the reprotoxic
compounds identified

40% of non-reprotoxic
compounds identified 
as reprotoxic

Hartung, T. Nature 460, 208-212 (9 July 2009)



In second generation 
test:

84% correct prediction

64% false positive

Hartung, T. Nature 460, 208-212 (9 July 2009)



Grass GM and Sinko PJ. Adv Drug Delivery Rev 2002, 43:433-451

How to do quantitative risk assessment if already 
oral bioavailability differs dramatically?



90% fail in human trials

- 20% toxicity
-40% no efficacy

A major problem:  the big species 
difference in biotransformation

Pharmaceuticals



Asperin
 R22 harmful if swallowed
 (LD50 = 150-200mg/kg in rats)
 R 36 irritant to eyes
 R 37 respiratory irritant
 R 38 irritant to skin
 Not carcinogenic,
 but co-carcinogen (promotor)
 Unclear mutagenicity
 Embryonic malformations in

cat, dog, rat, mice, rabbit,
monkey

Unlikely to be brought to the
market today



Conclusion

Urgent need for reliable and robust non-animal 
methods



From a presentation of Dr. Horst Wenck at Colipa general Assembly 2010 



Endpoints falling under the 2013 deadline of the 
marketing ban are:

 Skin sensitisation

 Reproductive toxicology 

 Carcinogenicity

 Repeated-dose toxicity

 Toxicokinetics

EU DRAFT REPORT ON ALTERNATIVE (NON-ANIMAL) METHODS FOR 
COSMETICS TESTING: CURRENT STATUS AND FUTURE PROSPECTS



Skin sensitisation
Main step in the mechanism of 
skin sensitisation induction:

1. Haptenation – the covalent binding of 
the chemical sensitiser to skin protein
2. Epidermal inflammation – the release of pro-
inflammatory signals by epidermal keratinocytes
3. DC activation – the activation and maturation of 
skin associated dendritic cells (DC) in response to
the combined effects of steps 1 and 2, including 
maturational changes to the DCs
4. DC migration – the movement of hapten-
peptide complex bearing dendritic cells from
skin to the draining lymph node
5. T cell proliferation – the clonal expansion of T
cells specific for the hapten-peptide complex



Toolbox for skin sensitiation risk assessment
Mechanistic 
step

Non-animal test method Est. timeline enter
prevalidation

1 In silico chemistry Not needed if developed 
according to OECD 
principles

1 Peptide reactivity 2009-11

1+2 Keratinocyte cultures, include cell-based
reactivity

2010-11

2+3 Keratinocytes/dendrtic cell co-culture 2011-12

2 3D reconstituted skin models 2010-11

2+3 3D reconstituted skin models+ dendritic
cells

2012-15

3 Dendritic cell activation 2009-12

4 Dendritic cell migration 2012-15

3+5 T cell proliferation 2015-17



Sens-it-iv – EU project

With the aim to develop in vitro 
alternatives to animal tests used 
today for the risk assessment of 
potential skin or lung sensitizers. 

Finalised 2010 – results not yet 
presented



In the field of skin sensitisation, three promising 
in vitro methods:

 the Direct Peptide Reactivity Assay (DPRA),

DC-like cell lines: 

 the human Cell Line Activation Test (h-CLAT) 

 the Myeloid U939 Skin Sensitisation Test (MUSST) 

were accepted in 2009 by ECVAM for entering pre-
validation.

ECVAM = the European Center for the Validation of Alternative Methods



Conclusion:

EU DRAFT REPORT ON ALTERNATIVE (NON-ANIMAL) METHODS FOR 
COSMETICS TESTING: CURRENT STATUS AND FUTURE PROSPECTS

2013 No full replacement of in vitro methods available

2017-19 Scientific ability to make skin sensitisation risk 
assessment decisions using toolbox of non-animal tests. 

Partial-replacement (the scientific ability to perform skin 
sensitisation decisions without animal test data for some
ingredients and exposure scenarios) should be possible before
2017. 



Reproductive toxicity

OECD TG: Animal testing

Test No. 421: Reproduction/Developmental 

Toxicity Screening Test

Test No. 414: Prenatal Development Toxicity Study 

Test No. 415: One-Generation Reproduction 

Toxicity Study

Test No. 416: Two-Generation Reproduction 

Toxicity 

Test No. 426: Developmental Neurotoxicity Study 

Test No. 440: Uterotrophic Bioassay in Rodents: 

A short-term screening test for oestrogenic properties 



Development of a novel approach in hazard and risk assessment of 
reproductive toxicity by a combination and application of in vitro, 
tissue and sensor technologies

 EU project

 9 milion Euro

 35 partners

 5 years

Male fertility : 5 assays
Female fertility: 5 assays
Implantation: 7 assays
Embryo development: 4 assays
Reproductive toxicity: 4 assays

ReProTect- EU project



Feasibility Study 
10 blinded chemicals 
a test battery of 14 in vitro assays. 

In summary, the vast majority of the predictions made based 
on the in vitro results turned out to be correct when compared 
to the whole animal data. 

Reproductive Toxicity 30(1), August 2010, 200-218

Results



Conclusion:

EU DRAFT REPORT ON ALTERNATIVE (NON-ANIMAL) METHODS FOR 
COSMETICS TESTING: CURRENT STATUS AND FUTURE PROSPECTS

2013 No full replacement of in vitro methods available

Full replacement of animal studies is not probable in less than
10 years. 

However, alternative assays are currently being used and make an 
important contribution to screening, and the understanding of 
reproductive toxicity.



Carcinogenicity

 very difficult process to model without animal tests.

 Genotoxic and non-genotoxic carcinogens

 Two-year cancer bioassay is rarely done on cosmetic
ingredients

 Rather, short term in vitro/in vivo genotoxicity assays
and repeated dose (90-day) toxicity studies.



Carcinogenicity

carcinoGENOMICS – EU project

With the aim is to develop in vitro methods for 
assessing the carcinogenic potential of compounds, as 
an alternative to current rodent bioassays for 
genotoxicity and carcinogenicity. 



Carcinogenicity - Status

For carcinogenicity, three variants of the cell 
transformation assay in vitro have been validated 
according the ECVAM modular approach and will 
shortly be submitted for ESAC (ECVAM scientific 
committee peer review).

ECVAM = the European Center for the Validation of Alternative Methods



Conclusion:

EU DRAFT REPORT ON ALTERNATIVE (NON-ANIMAL) METHODS FOR 
COSMETICS TESTING: CURRENT STATUS AND FUTURE PROSPECTS

2013 No full replacement of in vitro methods available

A timeline for full replacement cannot be developed, but clearly the 
timeline is expected to extend well past 2013.



Repeated dose Toxicity 

Colipa/EU Project

 call under FP7 rules completed in Feb 2010

 Funding: up to EUR 25 million each by E.C. & Colipa

 7 proposals pre-selected by Commission

– 6 science projects addressing repeated dose toxicity

– 1 coordination action

 Timing: 2010-2016



Conclusion: 

EU DRAFT REPORT ON ALTERNATIVE (NON-ANIMAL) METHODS FOR 
COSMETICS TESTING: CURRENT STATUS AND FUTURE PROSPECTS

2013 No full replacement of in vitro methods available

The development of alternatives in this area is extremely
challenging. 

And the time needed will depend on the progress at the research 
and developmental level and adequate prioritisation, funding
and coordination of efforts. 



Integration of kinetic (absorption, distribution, metabolism and 
excretion) is important



Conclusion:

EU DRAFT REPORT ON ALTERNATIVE (NON-ANIMAL) METHODS 
FOR COSMETICS TESTING: CURRENT STATUS AND FUTURE 
PROSPECTS

2013 No full replacement of in vitro methods available

An integrated approach linking the results from in vitro/in silico
methods with physiologically based toxicokinetics could be 
available within 5 to 7 years.

The development of in vitro methods for renal excretion and 
absorption via the inhalation route are the 
rate limiting steps.



REACH Toxicity Endpoint (Cosmetics Relevant) Status 
of Validated Replacement Alternatives

 Acute toxicity Full replacement not available
 Skin corrosivity Validated replacement method
 Skin irritation Validated replacement method
 Eye irritation Partial replacement methods
 Genotoxicity/mutagenicity Partial replacement methods
 Skin sensitisation Not expected by 2013
 28/90 day repeat dose Not expected by 2013
 Reproductive toxicity* Not expected by 2013
 Chronic toxicity (12 months)* Not expected by 2013
 Toxicokinetics* Not expected by 2013
 Carcinogenicity* Not expected by 2013
* Not always required for cosmetics ingredients



If a total ban 2013

Can safety of cosmetic products be assured after 
2013? 

New ingredients? How many?



TYPES OF TESTS / 
COUNTRIES

SPAIN FRANCE

2007 2008 2007 2008

Skin irritation 12 No data 126 82

Eye irritation 61 25

Skin sensitisation 1154 1283

Mutagenicity 159 54

Non-lethal toxicity 266 66

Animal tests of cosmetic ingredients performed in EU 
(report 2010) 



A ban will have positive effects on the development of non-
animal tests.

But will a total ban on animal testing have significant 
negative consequences to European industry or the 
European public?


