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Background

• In 2018, the German Federal Institute for Risk Assessment (BfR) informed the European Commission
(EC) that they were concerned that the use of prostaglandins (PG) and prostaglandin analogues (PGAs)
as ingredients in cosmetic products may pose health risks for consumers

• In 2020, the EC issued a call for data and in 2022, the EC requested the EU Scientific Committee for
Consumer Safety (SCCS) to provide a safety assessment of the use of PGs/PGAs in cosmetics

• In 2022, the SCCS released an opinion on the use of PGs/PGAs in cosmetic products, stating:

• The SCCS could not advise on safe use concentrations due to the lack of toxicology data

• The SCCS would assess any new evidence supporting the use of PGAs in cosmetic products

• In 2022-2023, on behalf of a cosmetic product manufacturer that uses Ethyl Tafluprostamide (also
known as Dechloro Dihydroxy Difluoro Ethylcloprostenolamide – DDDE) as an ingredient, ToxMinds
coordinated completion of a suite OECD-compliant toxicology studies and, in 2023 submitted to the EC a
safety dossier (compliant with the SCCS Note of Guidance) supporting the safe use of 0.018% Ethyl
Tafluprostamide in a cosmetic eyelash product formulation

• This safety dossier has also been submitted to the CIR Expert panel in response to its Insufficient Data
Announcement (IDA) for Ethyl Tafluprostamide in June 2023

• Core to the proposed strategy is the use of systemic toxicity data available for the close structural
analogue Tafluprost for the safety assessment of Ethyl Tafluprostamide by means of read across

• The suitability of the read across has been demonstrated by rigorously applying the principles of
existing regulatory read across assessment frameworks (i.e., OECD and European Chemicals Agency
‘ECHA’)
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Overview of available data on Ethyl 
Tafluprostamide

Endpoint Available data

UV/VIS absorption test
Molar extinction coefficients (MCEs): 1046 to 1306 L*Mol-1cm-1 (> 1000 L/mol-

1cm-1 cut-off; likely to be photo-reactive);
Maximum absorbance 226-276 nm (<313 nm cut-off; therefore, not phototoxic)

Dermal penetration test
In vitro percutaneous absorption study with 0.018% Ethyl Tafluprostamide using 

human skin: 6.51% ± 2.16% 

Skin metabolism
In vitro dermal penetration test with fresh skin having metabolic activity 

demonstrated the formation of 65.8-71.2% free acid

Skin irritation
In vitro EpiSkin™ RhE assay with neat Ethyl Tafluprostamide: Not irritating

(OECD 439)
HRIPT study with0.025% Ethyl Tafluprostamide in 51 panellists: Not irritating

Eye irritation
In vitro EpiOcularTM RhCE assay with neat Ethyl Tafluprostamide: Not irritating 

(OECD 492)
In vitro HET-CAM assay with 0.025% Ethyl Tafluprostamide: Not irritating

Skin sensitisation
Negative in Directive peptide reactivity assay (DPRA) (OECD 442C)

Negative in KeratinoSensTM (OECD 442D)

Genotoxicity
Negative in the Ames assay with/without S9 mix (OECD 471)

Negative in the in vitro micronucleus test (MNT) with/without S9 mix (OECD 487)
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Systemic toxicity data gaps

Endpoints Endpoint assessment strategy

Dermal absorption Data available on Ethyl Tafluprostamide 

Acute toxicity No data

Skin irritation Data available on Ethyl Tafluprostamide 

Eye irritation Data available on Ethyl Tafluprostamide 

Skin sensitisation Data available on Ethyl Tafluprostamide 

Phototoxicity Data available on Ethyl Tafluprostamide 

Repeated dose toxicity No data

Genotoxicity Data available on Ethyl Tafluprostamide 

Reproductive toxicity No data

Developmental toxicity No data
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Strategy to fill data gaps for systemic toxicity 
endpoints: Read-across

- Read across criteria
- Identification of suitable analogue (‘Tafluprost’)
- Justification of suitability for using Tafluprost data for systemic toxicity 
assessment of Ethyl Tafluprostamide



Strategy to fill systemic toxicity endpoint gaps

• Use of systemic toxicity data available for a close structural analogue for the safety
assessment of Ethyl Tafluprostamide by means of read across

• The suitability of the read across for demonstrating similarity of the analogue has been
demonstrated by rigidly applying the principles of the read across assessment framework by
the OECD, developed further by ECHA

• Common functional groups and structure

• Similarity or trend in physico-chemical properties

• Common reactivity/toxicity profiles (e.g., structural alerts, ‘anchor data’)

• Likelihood of common breakdown products via biological processes
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Identification of suitable analogues
4 Prostaglandins with systemic toxicity data

Reference: SCCS OPINION On Prostaglandins and prostaglandin-
analogues used in cosmetic products
SCCS/1635/21
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Structurally closest analogue to Ethyl 
Tafluprostamide: Tafluprost

(in line with BfR health assessment report on Ethyl 
Tafluprostamide)
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Identification of suitable analogues
Comparison the structural similarity of the 4 prostaglandin 
analogues with data to Ethyl Tafluprostamide



Analogue suitability evaluation for read across
Common functional groups and structural similarity
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High Dice index

Same functional 
groups; except it 

presents the 
carboxylic acid 

ester group 
instead of the 
amide group 

and it contains 
the isopropyl 

group



Overall same range, with 
slight differences 

indicating the analogue 
Tafluprost is expected to 

be less bioavailable 
through the oral route 

compared to Ethyl 
Tafluprostamide

PoD study via IV route
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Analogue suitability evaluation for read across (cont.)
Similarity/trend of physico-chemical property
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Analogue suitability evaluation for read across (cont.)
Common reactivity/toxicity profile

Same structural alerts and 
toxicological properties



Tafluprost acid
Ethyl amine

Isopropanol
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Predicted to undergo a similar first metabolic reaction (hydrolysis)

Analogue suitability evaluation for read across (cont.)
Likelihood of common breakdown products
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• The formation of the uncommon metabolites (ethyl amine for Ethyl Tafluprostamide and
isopropanol for Tafluprost), was not assessed to have an impact on the read across strategy

• A comparison of available data on Tafluprost and the two uncommon metabolites demonstrates
that Tafluprost acid is the driver of toxicity

• Formation of Tafluprost acid is demonstrated for Ethyl Tafluprostamide in vitro dermal penetration
study with skin metabolic capacity

Analogue suitability evaluation for read across (cont.)



Summary: Justification for using Tafluprost data for 
assessing Ethyl Tafluprostamide

• Common functional groups and structure

• Similarity or trend in physico-chemical properties

• Common reactivity/toxicity profiles (e.g., structural alerts, ‘anchor data’)

• Likelihood of common breakdown products via biological processes
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Safety assessment of Ethyl 
Tafluprostamide for use in a cosmetic 

product

- Toxicological endpoint assessment strategy for Ethyl Tafluprostamide
- Derivation of Point of Departure (PoD) for systemic toxicity assessment
- Exposure Assessment
- MoS calculations



Toxicological endpoint assessment strategy for Ethyl 
Tafluprostamide

Toxicological endpoints Endpoint assessment strategy

Dermal absorption Data available on Ethyl Tafluprostamide

Acute toxicity Read across to analogue Tafluprost

Skin irritation Data available on Ethyl Tafluprostamide

Eye irritation Data available on Ethyl Tafluprostamide

Skin sensitisation Data available on Ethyl Tafluprostamide

Phototoxicity
Data available on Ethyl Tafluprostamide

(UV absorbance data)

Repeated dose toxicity Read across to analogue Tafluprost

Genotoxicity Data available on Ethyl Tafluprostamide

Reproductive toxicity Read across to analogue Tafluprost

Developmental toxicity Read across to analogue Tafluprost
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PoD selection and justification

PoD = 0.3 µg/kg bw/day (PND study in rats)

•Available systemic studies
• Repeated dose and chronic carcinogenicity studies in rats, mice, and dogs: NOAELs ranged from

1 to 100 µg/kg bw/day (IV route); <3 to 100 µg/kg bw/day (SC route)

• Reproductive toxicity study in rats: NOAEL: 100 µg/kg bw/day (IV route) PND studies in rats:
NOAEL: 0.3-3 µg/kg bw/day (IV route)

•PoD study
• Pre-post-natal developmental toxicity study in rats dosed at 0, 0.3, 1, 3, and 10 µg/kg bw/day via

IV route

• NOAEL was based on decreased F1 offspring viability at ≥1 µg/kg bw/day and delayed pinna
unfolding, increased F1 newborn mortality and decreased body weight at 10 µg/kg bw/day
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•PoD justification 
• Lowest NOAEL established in the available set of well-conducted studies for Tafluprost

• Represents a very conservative and worst-case PoD when compared with the relevant exposure
route (i.e., dermal)

• Topical ocular administration studies resulted in higher NOAELs (6.7 to 10 µg/kg bw/day) and did
not show any systemic toxicity

• Same PoD was selected by the BfR for the health assessment of Ethyl Tafluprostamide



Dermal exposure considerations for eyelash 
product with 0.018% Ethyl Tafluprostamide 

• Similar to mascara and eyeliner, exposure is expected to be via the dermal route

• Similar to eyeliner, a small amount of the eyelash product is applied with a fine brush
applicator. In contrast, a large amount of mascara is applied along the length of eyelashes.

• Similar to mascara, this eyelash product is applied to eyelashes (unlike eyeliner).

• Use of a thickener (cellulose gum) in the cosmetic eyelash product minimizes the migration of
the product to the eyelid skin or into the eye.

• The amount of Ethyl Tafluprostamide that will to migrate to the eyelid and be available for skin
penetration is negligible.

• Nevertheless, for a worst-case calculation, 50% of the applied amount was used for MoS
calculations.
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Dermal penetration of Ethyl Tafluprostamide

• In vitro absorption of Ethyl Tafluprostamide present in a cosmetic eyelash product formulation
was determined in an OECD TG 428-compliant dermal penetration study using healthy
human skin tissue samples

• The absorbed fraction of the applied test substance was determined to be 6.51±2.16% of the
applied dose after 24 hours of exposure

• The mean total recovery was within the SCCS acceptance criteria (i.e., 85-115%), validating
the results obtained

• Variability of results was low and considered acceptable (SD = 2.16%)

• According to the SCCS criteria, a dermal penetration value of 8.67% (i.e., 6.51+2.16%) was
used for MoS calculations
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• Exposure scenario

• Eproduct: Considers 50% of the measured ‘average amount’ or ‘maximum amount’ of the
cosmetic product per kg bw is 0.04-0.067 mg/kg bw/day for a 60 kg adult (i.e., 50% x 4.8
mg/day* ÷ 60 kg = 0.04 mg/kg bw/day; 50% x 8 mg/day* ÷ 60 kg bw = 0.067 mg/kg bw/day)

• C (%): The concentration of the substance in the cosmetic product (C) (i.e., 0.018%)

• DAp: Dermal absorption (8.67%)

Algorithm for systemic exposure calculation
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The measured average and maximum amount of product per application are 2.4 mg and 
4 mg per brush stroke (or 4.8 mg and 8 mg per day for both eyes) respectively



Derivation of Margin of Safety (MoS) for 
exposure scenario

• In accordance with SCCS NoG, to consider a substance to be safe for use or an acceptable
risk assessment, the MoS for systemic toxicity should be ≥100
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Conclusions
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• Existing local toxicity information on Ethyl Tafluprostamide - as a neat substance and in
cosmetic eyelash formulations - supports the safe use of 0.018% Ethyl Tafluprostamide

• Read-across was applied to assess systemic toxicity using the close analogue, Tafluprost

• The suitability of the analogue Tafluprost has been demonstrated against the criteria of
regulatory read across assessment frameworks developed by the OECD and ECHA

• A conservative point of departure has been derived for the risk assessment of Ethyl
Tafluprostamide on the basis of an IV pre-post-natal developmental toxicity study with
Tafluprost

• Even under worst-case exposure assumptions, the calculated MoS values are well above
100

Based on the MoS values for an eyelash product with 0.018% Ethyl 
Tafluprostamide, cosmetic eyelash products with up to and including 0.02% Ethyl 

Tafluprostamide are safe when applied as directed.



Thank you very much for your attention!

In case of any further questions, please contact us at: +32 2 762 91 45 

Or send an email to:

thomas.petry@toxminds.com

sanghamitra.mishra@toxminds.com

mailto:thomas.petry@toxminds.com
mailto:sanghamitra.Mishra@toxminds.com
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